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Summary 1 


1.0 SUMMARY 


This report conveys the findings of a federal Environmental 
Assessment Panel review of the Northumberland Strait 
Crossing Project proposed by Public Works Canada (PWC). 


The Northumberland Strait Crossing Project is a proposal to 
construct a 13 kilometre bridge over the Northumberland 
Strait, extending from Cape Tormentine, New Brunswick to 
Borden, Prince Edward Island. This would replace the Marine 
Atlantic ferry service across the Northumberland Strait. 


This report is the final stage of a public consultation process of 
about one year. Review of the project began with a Bridge 
Concept Assessment document submitted by Public Works 
Canada in May 1989 and concluded with hearings held in 
Prince Edward Island, New Brunswick, and Nova Scotia in 
March 1990. During the course of the review, the Panel 
actively pursued, received, and reviewed a substantial amount 
of information from the public, PWC, and government 
agencies. 


The prime focus of the Panel’s mandate has been to examine 
the environmental and socio-economic effects, both beneficial 
and harmful, of the bridge concept proposed by PWC. The 
Panel has identified several potentially beneficial effects of the 
proposal. These include: greater convenience to operators of 
transportation services, particularly trucking firms; regional 
economic benefits from bridge construction; transfer of 
technology associated with the-project; increased tourism; and 
some measurable gain in direct employment to the region. 


The Panel, however, has also identified several potentially 
harmful effects which, taken together, are cause for serious 
concern. One of these is the possible delay in ice-out due to 
the proposed bridge. The Panel believes that the scenario of a 
one- to two-week ice-out delay carries an unacceptable risk of 
occurrence. Such a delay could cause physical interference 
with important fisheries and alter the coastal micro-climate 
upon which local agriculture depends. 


With regard to the marine ecosystem of the Northumberland 
Strait, the Panel concludes that scouring from bridge-induced 
nearshore ice causes a risk of increased damage to spawning 
grounds. The Panel also concludes that an unacceptable risk 
of loss of lobster production could result from the lowering of 
water temperatures by bridge-induced ice-out delay. Other 
concerns include effects of bridge construction on fish 
migratory patterns and effects of a major accidental spill of 
hazardous materials during bridge construction and operation. 


Regarding the effects on more than 600 Marine Atlantic ferry 
workers who would become unemployed once the proposal 
became operational, the Panel concludes that socially 
acceptable solutions would not likely be found for many of 
those workers. 


The Panel agrees that there is a need for an improved 
transportation service between Prince Edward Island and 
New Brunswick. After careful consideration, however, the 
Panel concludes that the risk of harmful effects of the 
proposed bridge concept is unacceptable. The Panel 
recommends, therefore, that the project not proceed. 


The Panel’s mandate allowed it to examine, at its discretion, 
the environmental and socio-economic effects of other 
conceptual solutions and the reasons why such alternatives 
were rejected. The Panel examined the road tunnel and rail 
tunnel options and an improved ferry service to the extent 
possible. 


The Panel concludes that subject to a favourable 
independent environmental review, a tunnel concept 
might be an acceptable transportation link between 
Prince Edward Island and New Brunswick. The Panel 
further concludes that an improved ferry service might 
also be acceptable. ; 


Process-related comments are also included. 
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2.0 PROJECT AND REVIEW PERSPECTIVE 


2.1 Project History 


In 1873, under the Terms of Confederation, the Government of 
Canada guaranteed that it would provide a continuous 
transportation link between Prince Edward Island (P.E.I.) and 
Canada’s mainland. The Government has honoured this 
commitment through provision of a government-subsidized 
ferry service. 


The Government of P.E.I. has requested improvements to the 
ferry service on various occasions. A causeway and a com- 
bined causeway and bridge proposed by the federal govern- 
ment in the 1960’s were cancelled due to hazards to shipping 
and financial reasons, respectively. 


In 1985, the Canadian government received two unsolicited 
fixed-crossing proposals from the private sector. They 
described a causeway and an intermodal tunnel involving road 
vehicles being carried on a train. Both sought government 
subsidies and offered to develop a crossing facility that would 
be handed over to the Government of Canada after a period of 
time. 


After reviewing the proposals, the federal government gave 
Public Works Canada (PWC) the mandate: 


1. To thoroughly test the viability of a fixed crossing and to 
gauge the interest of the private sector in participating in 
its implementation; and, 


2. Assuming viability, to select the preferred option. 


The first part of the mandate was issued in December 1986. 
After examining the unsolicited proposals under part one of its 
mandate, PWC rejected the causeway because of its environ- 
mental unacceptability. The tunnel was deemed not viable due 
to an inadequate quality of service. 


PWC formed a Project Planning Committee, the membership 
of which consisted of provincial and federal department 
representatives, to examine the feasibility of a fixed crossing: 


The Committee decided that the principal considerations in the 
assessment of the project’s viability were: 


1. The impact of the facility on the marine and terrestrial 
environment and on the socio-economic life of the affected 
regions; and, 


2. The need to limit the project’s impact on the fiscal regime 
to a cost no greater than that associated with the existing 
ferry service. 


In accordance with the federal Environmental Assessment and 
Review Process (EARP), federal departments, boards, and 
agencies must consider and make a self-assessment of the 
environmental and directly-related socio-economic effects of 
projects and activities for which they have a decision-making 
responsibility. 
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PWC commissioned studies and held public meetings on the 
biophysical and socio-economic aspects of a fixed crossing. 
This work was considered by PWC to be sufficient proof of the 
viability of a fixed crossing. In October 1987, the Government 
issued its second mandate to PWC: to select the preferred 
option. 


A draft Generic Initial Environmental Evaluation (GIEE) was 
published and circulated by PWC in November 1987. Meetings 
with the public and government officials resulted in a revised 
final GIEE which was published in March 1988. 


P.E.|. residents had an opportunity to express their opinion 
regarding the fixed crossing in a January 1988 plebiscite 
initiated by the provincial government. The results favoured a 
fixed crossing: 60 per cent voted ‘‘for’’, 40 per cent voted 
“against’’. 


A Proposal Call was issued in March 1988. Developers were 
required to prove the soundness of their proposal in terms of: 


1. Management of the design, construction, operation, and 
maintenance of the fixed crossing; 


2. Technical aspects of the design, construction, operation 
and maintenance; 


3. Protection of the natural environment; 
4. Optimization of regional benefits; and 


5. The project’s financing, including the combination of 
equity bonds, insurances, and letters of credit which 
collectively secure the Government of Canada and the 
developer against risk. 


PWC received six submissions for a bridge and one submis- 
sion for a tunnel. After evaluating the seven proposals, PWC 
rejected four, because the submissions did not meet the 
requirements of the Proposal Call. The three remaining were all 
bridge proposals. 


2.2 Public Review 


Under the EARP, if it is concluded that the proposal may 
cause significant adverse effects or engender major public 
concerns, the federal department with the decision-making 
authority must refer the proposal to the Minister of the 
Environment for an independent public review of the project's 
environmental and socio-economic effects. 


A high level of public concern was evident regarding the 
potentially significant environmental and socio-economic 
effects of the proposed bridge concept. Consequently, the 
Minister of Public Works referred the fixed crossing proposal 
to the Minister of the Environment on March 8, 1989, for an 
environmental review before selecting one of the three bridge 
proposals. 
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2.3 Panel Appointment 


On April 28, 1989, the Minister of the Environment announced 
the appointment of a six-member panel to review the North- 
umberland Strait Crossing Project. Dr. David Barnes was 
appointed Panel Chairman. The other Panel members were 
Mr. lra Beattie, Ms. Catherine Edward, Mr. Gilles Thériault, Dr. 
Ronald Loucks, and Ms. Carol Livingstone. (Biographies of the 
Panel members are contained in Appendix A). The Panel was 
assisted by its Executive Secretary, Mr. Jim Clarke, and 
Information Officer, Ms. Betty Lynn Burdett. 


2.4 Panel Mandate 


The Panel was asked to examine the environmental and socio- 
economic effects of a bridge crossing, including the effects of 
the construction, operation, and maintenance of the project 
and its associated facilities. (see Appendix B for the Terms of 
Reference). The Panel, at its discretion, could also examine 
the environmental and socio-economic effects of other 
conceptual solutions and the reasons why such alternatives 
were rejected. 


2.5 Review Process 


On May 4, 1989, PWC submitted its environmental impact 
statement entitled the Bridge Concept Assessment (BCA) and 
support documents to the Panel. The document was made 
available to interested participants for their review. 


The decision. to refer the fixed crossing proposal for panel 
review occurred before PWC fulfilled its second mandate, that 
of selecting a preferred option. The BCA, therefore, examines 
a generic bridge concept, and, for reasons of commercial 
confidentiality, does not provide details of any of the three 
proposals. 


On May 24, 1989, the Panel announced the schedule for 
preliminary public meetings at which the public could com- 


ment on the information provided in the BCA. Additional 
meetings to be held in New Brunswick were announced on 
June 9. 


The Panel heard 51 presentations during the 12 meetings held 
between June 19 and June 28, 1989, at locations in Prince . 
Edward Island, Nova Scotia, and New Brunswick. (A list of 
meeting participants is presented in Appendix C). A compen- 
dium of 41 written submissions received by the Panel was 
made available to the public in July. 


On July 13, 1989, the Panel announced that it had retained 
the services of six technical experts to provide advice on 
certain issues addressed in the BCA. The technical experts 
consulted (and their areas of expertise) were: Dr. Philip Byer 
(risk assessment), Dr. Michael Dadswell (fisheries and marine 
biology), Mr. Thomas Kierans (tunnelling), Dr. Derek Mug- 
geridge (ice regime), Dr. Robert O’Rourke (mitigation and 
compensation), and ODr.- Keith Storey (socio-economic 
impacts). Professor Albert Stevens was also engaged by the 
Panel to prepare a paper on transportation futures. 


After reviewing comments from the public, government, and 
the experts, the Panel announced on August 28, 1989, that it 
required additional information from PWC before it could 
proceed with final public hearings. On December 15, 1989, 
PWC submitted the Supplement to the Bridge Concept 
Assessment and support documents to the Panel. The 
documents were made available to the public who were invited 
to submit written comments on the sufficiency of the additional 
information by January 29, 1990. 


The Panel, having reviewed the BCA Supplement and support 
documents, the comments of the technical experts, and 30 
submissions from the public, announced in February that it 
could proceed with final public hearings. Some of the Panel’s 
questions had not been fully addressed, but the existing 
information was sufficient to support meaningful discussion. 


On February 12, the Panel made public the dates and 
locations for 19 hearings. Due to the large registration, an 
additional hearing in Charlottetown was announced on 
March 7. 


Before the hearings began, the Panel requested information on 
the following subjects: 


—ice regime frcm Dr. Derek Muggeridge and the Canadian 
Coast Guard 


—ice modelling from Public Works Canada 


—impacts on agriculture from the Prince Edward Island 
Department of Agriculture 


—dgroundwater data from the Prince Edward Island Depart- 
ment of Environment 


—ferry worker compensation from Marine Atlantic. 


Final public hearings were held in New Brunswick, Nova 
Scotia, and Prince Edward Island from March 12 to March 30, 
1990. General and community sessions were held throughout 
the region, and five technical sessions were scheduled for 
Charlottetown. (Appendix D provides the dates, locations, and 
lists of presenters at the hearings). 


Over 1 500 people attended the 21 scheduled sessions. 
Representatives from PWC, including the Project Manager, Mr. 
Jim Feltham, were present throughout. The Panel heard 150 
presentations from individuals, interest groups, businesses, 
and representatives from federal and provincial departments. 
Transcripts of the proceedings and compilations of the written 
submissions were made available to the public. 


Some of the questions posed to PWC by the Panel at the 
hearings, concerning issues such as travel time savings, 
lobster landings, micro-climate, and risk assessment, were too 
detailed to be answered during the hearings. PWC, therefore, 
submitted written replies in April. 


2.6 Project Rationale 


PWC proposes to construct a fixed crossing to replace the 
present Marine Atlantic ferry service for the following reasons: 


—the cost of constructing a fixed crossing is less than that 
of operating a ferry service; 
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—users of the fixed crossing would benefit from time 
savings; 


—a fixed crossing offers a higher level of service to the 
public; 


—users would have improved access to markets; 


—the amount of fuel consumed by vehicles driving across 
the fixed crossing would be less than that used by the 
ferry carrying vehicles; and 


—a fixed crossing would provide a low-cost power and 
communication utility corridor. 


2.7 Project Location 


The Northumberland Strait is the southernmost seaway of the 
Gulf of St. Lawrence, separating Prince Edward Island from 
the Canadian mainland. The Strait is a shallow, tidal body of 
water. The alignment for the proposed fixed crossing would be 
across the narrowest point on the Abegweit Passage where 
the maximum water depth is 30 m. Water flow through the 
Abegweit Passage is accelerated due to the narrowness of the 
channel. 


The cool, humid climate of the area is typical of thie northern 
temperate region. Although moderated by the oceanic 
influence, the Strait can be subjected to harsh weather 
conditions during the winter months. Wave climate and current 
regime are both influenced by ice which usually exists from 
late December to late April. 


The Strait produces large quantities of plankton (a primary 
food source for other marine life) and is consequently an 
important nursery ground for invertebrates and fish. The most 
important commercial species are lobster, scallop, and 
herring. Other shellfish, groundfish, pelagic and estuarine fish, 
birds, and mammals also inhabit the marine ecosystem. 


Ferry operation, farming, and fishing are the principal eco- 
nomic activities of the rural communities on both shores of the 
Abegweit Passage. The fixed crossing would link Borden, 
P.E.I. (a town of 579 residents of whom many are employed 
by the Marine Atlantic ferry service, fishing, or agriculture), to 
Cape Tormentine, N.B. (a village of 229 residents, of whom 
many work for the ferry service or in the fishing industry). 


PWC proposes to build a bridge extending from Jourimain 
Island near Cape Tormentine to a point located just north of 
the Borden ferry terminal, thus linking Route 16 in New 
Brunswick with Provincial Route 1 in Prince Edward Island. 
The approach road in New Brunswick would pass through 
Cape Jourimain National Wildlife Area, an ecological region of 
great diversity protected because of its unique wetland 
habitats. This wildlife area was established on lands initially 
acquired for the previously proposed causeway projects. 
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2.8 Project Description 


Much of the information provided in this section has been 
paraphrased from documents presented to the Panel by PWC. 


2.8.1 The Proposed Bridge Concept 

The Northumberland Strait Crossing Project is a proposal to 
construct a fixed crossing over the Northumberland Strait to 
replace the Marine Atlantic ferry service that currently 
operates across the Abegweit Passage. Although the ferry 
service between Cape Tormentine and Borden would cease, 
the ferries operating between Wood Islands, Prince Edward 
Island and Caribou, Nova Scotia, would continue. 


The Proposal Call prepared by PWC defined certain require- 
ments for a fixed crossing. Because the request for a public 
review was made while three proposals were still under 
consideration, the following describes a generic bridge project. 
The final specific design would be completed following the 
selection of a developer. It would incorporate all of PWC’s 
requirements, including an Environmental Management Plan 
and an Environmental Protection Plan. 


2.8.1.1 Bridge Structure 


The proposed fixed crossing, a high-level concrete structure, 
would be one of the longest highway bridges over a sea 
channel in the world. It would be 27 km long with 13 km 
spanning the channel and two 7 km sections joining existing 
approach roads. These roads were constructed 22 years ago 
in association with one of the 1960's fixed crossing proposals. 


The proposed fixed crossing would be supported by as many 
as 80 piers in the water, spaced at least 175 m apart, and 20 
piers on land. The marine piers would occupy a maximum of 
10 per cent of the cross-sectional area of the Strait at the 
Abegweit Passage. 


A 200-m navigation channel with vertical clearance of 49 m 
would permit the passage of ocean-going vessels, and each 
side span would allow a vertical clearance of 28 m for recrea- 
tional and fishing vessels. 


The resulting bridge deck would stand approximately 40 m 
above sea level at the sidespans and 60 m above sea level 
over the main navigational channel. The grade of the roadway 
would not exceed 4 per cent. 


The two-lane bridge, with shoulders for emergency use; would 
allow the crossing of about 1 000 vehicles per hour in each 
direction and could accommodate all probable loads. The 
facility would include bridge lighting; a utility corridor; vehicular 
transportation of pedestrians and bicyclists; fire protection; 
traffic control; monitoring; navigational aids; and inspection 
and maintenance systems. 


Related infrastructure requirements would consist of operation 
and maintenance, including toll booths, administration 
buildings, garages, and workshops. The final location would be 
selected during the specific design of the project. 


2.8.1.2 Bridge Preconstruction 


During the preconstruction stage, administrative offices, 
construction camp and project work areas including ware- 
houses, laydown areas, and construction yards, would be 
established. Approximately 4 to 6 hectares of the total 25- 
hectare area would be gravelled or paved to provide 2 400 m 
of service roads connecting to the local highway system. 


The site would be serviced by a rail siding and sanitary, power, 
and telephone utilities. Dredging and landfilling could be 
necessary during the construction of wharf facilities. A satellite 
far-shore facility would also be required. 


2.8.1.3 Bridge Construction 


Construction is expected to take about five years. It would 
begin with dredging, foundation construction, and rockfill 
placement. Concrete foundation construction would require 
three working seasons. Dredged spoil could be side-cast or 
disposed of by other methods. 


Some concrete foundations might be cast in-situ, others would 
be pre-cast at a fabrication site. The pre-constructed caissons 
might be towed to the foundations and filled with concrete. 
Aggregate consisting of sand and gravel would be transported 
to the caissons by barge from land sources. Rock berm would 
be placed around piers to ensure protection. 
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Erection of the bridge superstructure is estimated to take 
approximately 50 weeks. Assemblies might be transported to 
the bridge site using scows and then jacked into place or lifted 
using high capacity floating cranes. Roadway construction 
would begin once the superstructure was 40 to 50 per cent 
completed and might start on the New Brunswick shoreline. 


The developer would establish a marine exclusion zone for all 
vessels during most, if not all, of the construction phase. The 
exclusion zone would extend 500 m on each side of the bridge 
alignment across the full width of the Northumberland Strait. 
Navigation corridors for vessels would be provided at various 
points across the Strait. 


PWC estimates that the bridge. construction would generate 
5 000 to 7 000 person-years of employment directly related to 
bridge construction and another 1 000 to 1 500 indirect 
person-years during the five years of construction. 


2.8.1.4 Bridge Operation and Maintenance 


The private sector developer would build, operate, and 
maintain the bridge facility. The bridge would be designed for 
a life of 100 years and would be operated by the developer for 
35 years. After this time, ownership might be transferred to the 
federal government. 


The Government of Canada would provide a fixed annual 
subsidy payment, which would not exceed the full present and 
projected cost to the government of continuing to provide an 
annual subsidy for the existing ferry service. The subsidy would 
consist of 35 annual payments of up to $35 million indexed to 
the Consumer Price Index (CPI). 


The developer would collect tolls based on the revenues for 
the full year of ferry operations immediately preceding the date 
of substantial completion of the facility. The toll rates would 
normally be adjusted annually by 75 per cent of the CPI. 


The developer would prepare an operation and maintenance 
plan and establish an organization responsible for environmen- 
tal monitoring, safety procedures, and traffic control. Annual 
inspections and comprehensive examinations every five years 
would ensure that the structure would remain in good condi- 
tion. 


Traffic would be controlled using a system of signs and 
signals. A communication system would include emergency 
telephones, mobile radios, alarm systems, and a closed circuit 
television system. Special instructions would be provided when 
crossing conditions were poor. Service vehicles with emer- 
gency equipment would respond to accidents. 


The bridge would have sufficient lighting to ensure the safe 
passage of vessels through the navigation channels, as well as 
adequate visibility for drivers of vehicles over the crossing. 
Winter operation would require snow removal by plows and 
snowblowers, and ice control using de-icing agents such as 
urea. 


PWC estimates that bridge operation would employ 60 to 80 
full-time staff. 
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2.8.2 The Tunnel Alternative 


Although the prime focus of the Panel’s review was the 
examination of a bridge crossing, the Panel’s mandate allowed 
it to consider other conceptual solutions. The Panel decided it 
was appropriate to examine available information on the 
tunnel alternative, because it was not satisfied with the 
reasons given by PWC for the elimination of the tunnel option. 


The following description is based on information from the 
Preliminary Tunnel Feasibility Report prepared by PWC. The 
actual design could vary from this concept. 


2.8.2.1 Tunnel Structure 


A tunnel constructed under the Northumberland Strait would 
follow an alignment similar to that proposed for the bridge. It 
would be 15 km long with a diameter of 13 m. The roadway 
would be 9.5 m wide with a vertical clearance of 5 m anda 
maximum grade of 3 per cent. 


An additional tunnel, smaller in diameter, might be necessary 
for ventilation. This would ensure the prevention of dangerous 
levels of carbon monoxide, maintain visibility, and provide 
sufficient flexibility to meet changing roadway conditions. 


Electric power for ventilation. and tunnel lighting would be 
provided from a dual electrical system with one source at each 
portal. Lighting would be divided into three zones to allow 
motorists’ eyes to adapt progressively from bright daylight to 
the dark interior. In addition, a stand-by power supply would 
provide electricity for emergency services, such as an inter- 
com, fire alarms, and carbon-monoxide and visibility measure- 
ment systems. 


Facilities required to operate and maintain the tunnel structure 
would include toll booths, administrative buildings, garages, 
and workshops. 


2.8.2.2 Tunnel Preconstruction 


Before constructing a tunnel, it is necessary to bore test holes 
followed by a pilot tunnel to obtain the geological and 
geotechnical information necessary for the actual excavation. 
If two tunnelling machines advanced at a rate of 20 to 40 m 
per day, the pilot tunnel could be completed in 200 to 400 
working days. 


Other activities in the preconstruction phase would include the 
preparation for construction, building the work camp and 
waste disposal sites, and the transportation of construction 
materials. 


The tunnel alternative would require a significantly different 
integrated support facility from that necessary for a bridge. 


Support facilities at each entrance would replace the main 
fabrication and assembly facility the bridge crossing would 
need. These would include: work force accommodation; 
project administration buildings; repair shops and warehouses; 
parking, safety, and fire control facilities; fuel handling areas; a 
helicopter pad; and substructure construction facilities. 


2.8.2.3 Tunnel Construction 


Tunnel construction would take place year-round and would 
consist of: 


—additional portal excavation, including disposal of 
excavated materials; 


—excavation of ventilation shafts; 


—roadway tunnel excavation, including mucking and 
disposal; 


—shotcreting of excavated roadway tunnel and water 
proofing; 


—placement of concrete lining; 
—roadway construction; 
— installation of ventilation, lighting, and power supply. 


If excavation started from both shores simultaneously, the 
main tunnel could be completed in 400 to 800 working days. 
Tunnel construction would generate an estimated 1 O00 
person-years of employment. 


2.8.2.4 Tunnel Operation and Maintenance 


During tunnel operation, it would be necessary to maintain 
ventilation, lighting, power supply, traffic control, and emer- 
gency monitoring systems. Air quality would be monitored by 
instruments measuring carbon monoxide, visibility, and air-flow 
direction and velocity. Tunnel operation and maintenance 
would employ about 100 full-time personnel. 


Traffic control would be achieved through the use of traffic 
lights and signals, height-control and traffic-counting equip- 
ment. A closed-circuit television camera system would monitor 
the tunnel and portal areas. 


Radio and intercom systems would transmit information 
between operation staff and tunnel users. A telephone system 
would enable communication among operating personnel in 
the portals, air renewal centres, electrical units, and the tunnel 
control centre. 


Emergency units, located at 200 m intervals along one side of 
the roadway, would be equipped with telephones and fire 
extinguishers. Monitors would detect the opening of the 
emergency unit and removal of the fire extinguisher. Fire 
recognition measures would include the use of smoke and 
temperature detectors, and manual alarm buttons. 


2.8.3. The Ferry Service 


The majority of passenger and freight traffic moving to and 
from Prince Edward Island travels on one of two ferry services 
linking the Island to New Brunswick and Nova Scotia. 


2.8.3.1 The Existing Ferry Service 


The ferry service providing the largest number of crossings is 
operated by Marine Atlantic, a federal Crown Corporation. It 
currently transports passengers and vehicles between Borden, 
P.E.I. and Cape Tormentine, N.B. Two Marine Atlantic vessels 
cross the Strait year-round and three vessels provide service 
to accommodate increased demand by tourists during the 
summer. The proposed fixed crossing would replace this 
service. 


Northumberland Ferry Services own four vessels which cross 
the Northumberland Strait between Wood Islands, P.E.|. and 
Caribou, N.S. This service transports approximately one-third 
of the number of vehicles carried by Marine Atlantic and does 
not operate between December and mid- to late April. PWC 
stated that if a fixed crossing were constructed, these vessels 
would continue to operate at the present level of service. 
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2.8.3.2 The Borden — Cape Tormentine Ferry 


The Marine Atlantic ferry service operating between Borden 
and Cape Tormentine fulfills Canada’s constitutional commit- 
ment to provide P.E.1. with a continuous link to the mainland. 


Prince Edward Island is a popular vacation destination and the 
ferry crossing experience is viewed by some tourists as one of 
the Island’s attractions. Others view the ferry as an impedi- 
ment to efficient travel. In 1989, the four vessels owned by 
Marine Atlantic made about 12000 crossings carrying 
1847000 passengers in 687000 passenger vehicles and 
153 000 commercial vehicles. Due to the increase in visitors 
during summer months, the volume of vehicles carried reaches 
an extreme seasonal peak: about 42 per cent of Marine 
Atlantic’s total annual passenger vehicle traffic is transported 
across the Strait in July and August. 


The average crossing time between Borden and Cape 
Tormentine is reported to be 100 minutes, including waiting 
time. Occasionally, ferry service is disrupted by inclement 
weather conditions and mechanical problems. Although the 
number and frequency of vessels crossing is increased during 
summer months, there can be delays because of larger 
numbers of vehicles requiring transportation. 


Currently, operation of the Borden — Cape Tormentine ferry 
service employs over 600 persons representing 512 person- 


_ years. Of these, 88 per cent reside in P.E.I. Marine Atlantic 


staff earn relatively high wages and benefit from permanent 
full- and part-time employment in an economic environment 
where many jobs are seasonal. The total earnings of 
employees working for this ferry service were about $22 million 
in 1989. 


Between 1979 and 1989, operating costs for the Marine 
Atlantic vessels crossing the Strait have decreased while 
operating revenues have risen. In 1989, operating expenses for 
the Marine Atlantic Strait crossing amounted to $34 880 514; 
toll revenues were $13 741 303. The federal government 
subsidy awarded for the operation of this service during that 
year was $21 030 570. Capital costs due to ferry replacement 
and docking improvements over 100 years together with 
operating costs are calculated by PWC to be equivalent to $35 
million per year over 35 years. 
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3.0 ENVIRONMENTAL EFFECTS 
OF THE BRIDGE CONCEPT 


3.1 Oceanography 


3.1.1 Tides, Currents, and Sediments 


Tides, winds, climate, and water density govern the water 
level, currents, and circulation in the Northumberland Strait. 
The tide is mixed, mainly semi-diurnal, with a range of 
approximately 2 m. 


Relative sea level has risen at a rate of about 3 mm/year for 
the past 50 years due to coastal subsidence; this rate is 
expected to increase over the next few decades in response to 
the global warming effect. 


PWC’s consultants used a hydrodynamic model to predict 
whether a bridge would alter the patterns or magnitudes of 
residual currents. They concluded that a 10 per cent blockage 
of the Strait by a bridge would have only very local impacts on 
tidal currents and the patterns and magnitudes of residual 
currents. The model suggests that a rise in sea level, as could 
occur with global warming, would have much more effect on 
the tidal amplitude than would the bridge piers. 


The presence of active sand bars along the bottom of the 
nearshore zone shows strong coastal sediment transport. 
Shallow linear depressions along the nearshore sediments 
show present-day ice scouring of the seabed to depths of 11 
m. At public meetings, a participant reported an instance of 
broken telephone cables due to scouring at a depth of 20 m. 
The effects of ice scouring on marine habitat are discussed in 
section 3.3.2. 


Although the issue of tidal resonance remains only partially 
resolved, the Panel accepts that changes in tides and currents 
directly resulting from the bridge structure will not constitute 
undue risks. Also, secondary or indirect effects on gyres do 
not appear to present unacceptable risks. 


The Panel concludes that in terms of potential effects on 
tides, currents, and sediments, the risks are acceptable 
provided that marine sediments are not mined for use as 
construction aggregate. 


3.1.2. Ice Climate 


Ice begins to form on the Northumberland Strait in late 
December. As winds push the newly formed ice, rafting 
occurs, and ice ridges over 10 m thick can form. The clearing 
of the ice is influenced by the strength and frequency of the 
winds. In some years, the local winter ice may be cleared from 
the Strait by sustained northwesterlies only to be replaced by 
Gulf ice blown in by subsequent northerlies and northeasterl- 
ies. The date of last ice in the Strait is highly variable from year 
to year, with the recorded extreme occurring in late May. The 
date of ice-out is the earliest date for which the Strait is clear 
of ice. 


Potential effects relating to ice climate include delays in ice-out 
resulting from possible ice jams against the bridge piers and 


resulting effects on the marine ecosystem and_ physical 
interference to the fishery. Another possible effect of delayed 
ice-out is that the micro-climate for coastal agriculture could 
be modified resulting in later warming in the spring. 


PWC presented several studies. An ice-model study was 
interpreted to show that ice-out delay would not be significant 
— one week at most, occurring a few times in 100 years. PWC 
also maintained that bridge piers would act as ice-breakers, 
allowing ice to pass under the bridge. PWC’s analyses of 
climatic records indicated no significant agricultural micro- 
climatic effect due to delayed ice-out. Certain other PWC 
studies were initiated with the assumption that there would be 
no bridge-induced ice-out delay. 


Ice was a major topic of discussion during the public hearings. 
A technical session in Charlottetown was devoted to ice and 
its relationship to climate and the fishery. Fishermen, as a 
group, voiced concern about long ice-out delays which, in 
spite of the modelling results, they considered were likely to be 
induced by the bridge structure as proposed. A Canadian 
Coast Guard official and a ferry captain concurred. The 
Panel’s ice expert supported consideration of a more con- 
servative worst case, that is, two-weeks maximum induced 
delay. The Panel's marine biology expert expressed concern 
about the likelihood and impact of diminished sea-temperature 
degree-day totals should ice-out be delayed significantly. (The 
“‘degree-day’’ is a heat unit. The basis of degree-day analysis 
is that certain species grow only when the sea temperature is 
above a-certain base value. For lobsters, this base value is 
5°C. The total of the degree-days for a given period is the sum 
of the excesses of the daily mean temperature over the base 
temperature). 


One suggestion to overcome possible delayed ice-out was to 
assign Canadian Coast Guard ice-breakers to break up any 
jams in spring as required. A Canadian Coast Guard official 
suggested that the time required to accomplish this task could 
not be estimated. 


A second possible mitigative measure would be to lengthen 
the spans, recognizing that the cost of the project would 
thereby be increased. Lengthened spans are associated, 
according to ice modelling studies, with much reduced 
probabilities of ice jams. 


The Panel acknowledges that PWC has presented state-of- 
the-art modelling studies on ice jamming. However, the Panel 
does not accept some of the judgements incorporated into the 
use of the ice model. In particular, ‘‘threshold probabilities” as 
employed omit consideration of ice jams with probabilities of 
occurrence less than threshold. The Panel believes that 
potential ice jams over all ranges of probability should have 
been included in a weighted sum. The figures obtained through 
the use of a “threshold probability’’ of .90 were sufficiently 
increased from those at .99 to suggest that the total account- 
ing as described above would yield considerably more severe 
estimates of total ice jam areas and consequent ice-out 
delays. 


The Panel is concerned with the effects associated with a one- 
to two-week bridge-induced ice-out delay, particularly with 
respect to the marine ecosystem, the fishery, and the coastal 
agricultural micro-climate. These potential effects are dis- 
cussed in Sections 3.3, 4.8, and 4.9 respectively. 


The Panel believes that risks associated with a maximum ice- 
out delay of two days over a period of 100 years would be 
acceptable. Given the complexities of ice jamming processes 
and the critical nature of ice-out delay in this case, it would be 
most desirable to have any future modelling results independ- 
ently corroborated via quantitative field observations of areas 
of ice jammed against piers. Such observations could be 
drawn from either a bridge in similar ice conditions or from a 
small set of prototype piers. Any further analysis on ice climate 
should address the concerns raised by the Panel concerning 
PWC’s ice models. 
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The Panel concludes that the scenario of a one- to two- 
week bridge-induced ice-out delay leading to effects on 
marine biota, the fishery, and coastal agricultural micro- 
climate carries a significant probability of occurrence and 
that in this respect the risks are unacceptable. 


3.2 Birds 


The Northumberland Strait is inhabited throughout the year by 
many shorebirds and seabirds. The variety of habitats, 
including large wetland areas, is responsible for the high 
diversity of species. While there are no large colonies of 
seabirds, the Strait supports numerous small colonies, of 
which the cormorant is most notable. 


Two nationally endangered species, the peregrine falcon and 
the piping plover, have been recorded as rare transient and 
rare visitor, respectively, in the Cape Jourimain area. The 
provincially endangered bald eagle occasionally visits Cape 
Jourimain. 


Noise and activities resulting from the construction and 
operation of a bridge may cause stress to birds, especially 
during the spring-summer breeding season, and during the fall 
feeding and staging. PWC could schedule construction 
activities to avoid disturbance of sensitive birds. 


Nocturnally-migrating birds often fly into suspension struc- 
tures, bridge decks and piers. Passerines (e.g. thrushes, wood 
warblers and sparrows) and other birds migrating through the 
Northumberland Strait may be attracted to the bridge lights | 
and become disoriented. 


A careful choice of lighting on the bridge structure could 
alleviate adverse impacts to migrating birds. PWC proposed 
specific types of lighting to mitigate bird mortality. 


Participants at the hearings expressed concern about the 
effects a bridge could have on bird populations. A biologist 
from the Canadian Wildlife Service indicated that increased 
bird mortality rates would affect marine and _ terrestrial 
biological communities. 


The Panel concludes that, with regard to potential effects 
of the bridge concept on birds, mitigative measures 
proposed by PWC appear to be acceptable. 


3.3 Marine Ecosystem 


3.3.1 Plankton 


PWC stated that a bridge would have negligible effects on 
phytoplankton and zooplankton production. DFO pointed out, 
however, that PWC has acknowledged that there have been 
no full seasonal studies of production of phytoplankton or 
zooplankton in any area of the Northumberland Strait. 


The Panel believes that the effect of a bridge on plankton is 
unresolved. 
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“Prince Edward Island comes by its status as an island 
naturally. The water between us and the mainland is there 
through natural processes. We can choose to breach that 
barrier, perhaps humbly, with ferry service or we can choose 
to breach that barrier more boldly with a fixed link. The 
consequences of that choice may be humble consequences 
on the one hand and bold consequences on the other hand.” 


Daniel Schulman 


“There is no one here tonight that wishes the success of this 
project more than | do. But | don’t believe that we can afford 
this project to get started and fail, just because we didn’t take 
time to research it properly. So what | am asking this Panel to 
consider is to put a hold on any fixed link construction for at 
least five years.” 


Jim Stewart 
West Shore Fisheries 


“Healthier Cumberland businesses energized from increased 
activity of the construction phase of the Project will have 
accumulated experience and equity to pursue other markets. 
They will be in a stronger position to compete.” 


McKay Murray 
Municipality of the County of Cumberland 


“Technology has gone far enough 

and now we must do an about turn 

and walk gently on this earth. 

There is a wonderful balance 

in nature fragile and beautiful 

an interdependence of all living things.”’ 


Elaine Harrison 


“Many people are simply opposed to anything which would 
diminish the status of Prince Edward Island as an island. For 
them it’s a matter of the spirit, and no compromise or mitiga- 
tion is possible. The construction of a fixed link would repre- 
sent a psychic violation.”’ 


Donald Stewart 
Friends of the Island 


‘‘.. this project before us is just the type of development 
needed to kickstart the economic engine in Atlantic Canada 
and get us on the road to improving our situation while not 
having to depend on the provincial or federal governments for 
handouts.” 


Don Cudmore 
P.E.I. Restaurant Association 


“Will the future be any different? Will the youngsters say: 
’*When | grow up, | want to work on the bridge‘‘? Or will they 
say: ’’| want to fish like my father did‘‘? Or maybe there will be 
no change at all, and life will go on much as it did before the 
bridge except for the fishery perhaps.” 


Steve Jones 


“The most prominent direction for job creation on P.E.I. now 
points to the notion of value added products and increased 
tourism development. To be competitive in both of these 
industries, you. must take advantage of every opportunity to 
control your input costs, and make your product easily 
attainable.” 


Ed Trail 
West Prince Industrial Commission 


3.3.2 Habitat 


PWC stated that sedimentation would temporarily disturb 
marine plants but algal attachment areas would be increased 
after construction. 


With regard to benthic invertebrates such as lobster and 
scallops, PWC stated that benthic habitat will be modified by 
dredging, dredge disposal, and pier placement. PWC noted 
that although habitat loss will occur where piers are placed, 
this will be offset by the presence of the pier and scour 
protection material that will serve as habitat for certain 
species. 


PWC indicated that the effects on fish spawning beds from 
increased suspended sediments expected during dredging and 
construction would be localized and temporary. 


PWC does not anticipate mitigation measures for plankton, 
marine plants, finfish, and mammals. To lessen potential 
effects of habitat loss by benthic invertebrates, spoil material 
will be either side-cast or disposed of by other methods. 


Some participants were concerned about the impacts 
increased siltation could have on egg survival and filter-feeding 
animals. DFO stated that although some concerns have been 
raised regarding the amount of sediment to be dredged and 
dumped during the construction of a fixed crossing, the 
quantities involved must be put in perspective to the total 
sediment transport occurring naturally. DFO further stated that 
sediment effects due to dredging would be quite local. 


The potential for ice scouring has been identified in section 
3.1.1. Fishermen at the hearings expressed concern that the 
presence of a bridge might cause increased accumulation of 
nearshore ice, resulting in scouring damage to spawning 
grounds. 


The Panel concurs with PWC regarding the potential effects of 
sedimentation on fish habitat, given suitable mitigation. The 
Panel acknowledges that some habitat of scallops and other 
species will be lost in the construction and operation of the 
bridge, but that potential habitat for some species may be 
created by the placement of the bridge piers and their 
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protective rock berms. The Panel believes that dredging can 
be controlled so as to have minimal negative effects. The 
Panel is concerned that spawning grounds would be at risk 
from increased ice scouring. 


The Panel concludes that, with regard to potential effects 
of the bridge concept on marine habitat, there is risk of 
increased damage to spawning grounds from scouring 
caused by additional bridge-induced nearshore ice. 


3.3.3 Lobster Growth 


Lobsters are considered the most important species in the 
Northumberland Strait. The growth rate of lobsters is strongly 
influenced by temperature. Delayed spring warming creates 
the possibility that the degree-day requirement for the second 
moulting of lobsters would be met less frequently. 


A marine ecosystem model prepared by PWC indicated that, if 
ice-out were delayed, lobsters would be vulnerable. However, 
the analysis of sea temperatures and lobster growth indicated 
that, even if ice-out were delayed enough to prevent a second 
lobster moult in the Strait, the effects on the stock would not 
be serious. 


The Panel’s technical expert also undertook an analysis of the 
relationship between ice-out delay and lobster landings. His 
results indicated that, in a worst case scenario, the shortfall in 
lobster landings associated with an ice-out delay of two weeks 
could be significant. Fishermen also expressed deep concern 
on this topic. 


The Panel has serious concern that a significant loss of degree 
days caused by the presence of a bridge could have signifi- 
cant effects on lobster moulting and growth rate. 


The Panel concludes that the risk of loss of production of 
lobster resulting from delayed ice-out caused by the 
presence of a bridge is unacceptable. 


3.3.4 Migration 


PWC stated that the construction of a bridge could interfere 
with migration of certain marine species. PWC maintains that 
once built, the bridge would not interfere with migratory 
patterns for any fish species. Bridge construction schedules 
would take the migration seasons into account. 


At the hearings, fishermen expressed grave concern that 
construction activities or associated noise might disrupt 
migratory behaviour of fish. The Panel is also concerned that 
noise effects during construction could have some behavioural 
effects on certain species. 


The Panel’s marine biology expert expressed the opinion that 
there would be no effect on migratory species during operation 
of a bridge. 


The Panel believes that very little is Known about migratory 
patterns through the Northumberland Strait, as has been 
pointed out by DFO. Therefore, the Panel is not assured that 
construction of a bridge would not affect migratory patterns of 
pelagic fish and ground fish. 
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3.3.5 Accidental Spills 


PWC stated that all marine biota would be susceptible to 
damage as a result of an accidental spill of hazardous material 
during bridge construction or operation. PWC proposed that 
mitigation to reduce the risk of accidental spills could include 
vessel navigation aids, guard rails, traffic control and manage- 
ment systems, lighting, and other measures. Techniques to 
collect and contain spill material would be discussed with 
environmental agencies at the design stage of the bridge 
project. The techniques might include on-site emergency 
response equipment and the use of check-valves in bridge 
downspouts. Residual impacts would depend on the size of 
the spill and prevailing environmental conditions. 


On many occasions, participants expressed serious concern 
about the possibility and associated effects of an accidental 
spill on a bridge. The Panel shares these concerns, particularly 
with respect to substances especially toxic to lobsters and 
other marine life. 


The Panel concludes that, over the 100 year life of a 
bridge, a major accidental spill could occur with signifi- 
cant effect on marine life. 


The Panel therefore recommends that, if a bridge pro- 
ceeds, safety precautions for the transportation of 
labelled hazardous shipments over the bridge be more 
stringent than highway standards. 


3.3.6 Summary 


The general public and many fishermen and_ fishermen’s 
associations expressed great concern over the impacts the 
proposed project could have on the marine environment. 
Some participants felt that the marine environment is too 
complex to begin to predict the impacts a bridge could have. 


DFO noted that it could be difficult to attribute problems to the 
bridge, as some could be masked by the complexity and 
natural variability of the environment. 


The Panel acknowledges that PWC has used state-of-the-art 
ecosystem modelling and analysis techniques. Although the 
results of these techniques were not always consistent and 
conclusive, they have proved useful to the Panel in examining 
this issue. However, due to the richness of the resources and 
their importance to the people of the Northumberland Strait 
area, the Panel is compelled to adopt a conservative 
approach. 


The Panel concludes that in terms of the marine ecosys- 


tem of the Northumberland Strait, the risks associated 
with the proposed bridge concept are unacceptable. 


3.4 Groundwater 


Prince Edward Island is unique among Canadian provinces in 
that it relies totally upon groundwater for its water supply. 


PWC contended that the quantity of groundwater would not 
be threatened assuming a 25 per cent increase in’ water 
demand from tourist-related activities after completion of a 
fixed crossing. It stated, however, that the cumulative effect of 
increased groundwater withdrawals as a result of increased 
demand would increase the potential for salt water intrusion 
into water supply wells. A rise in sea levels from global 
warming would further add to salt water intrusion into coastal 
aquifers, which could then be rendered unusable depending 
on the degree of intrusion. 


PWC indicated that the Island’s water supply is ample for the 
predicted demand. Studies show, however, that a new water 
supply would need to be developed for Borden. A provincial 
water study is currently being conducted. 


PWC also noted that construction of a tunnel could contami- 
nate aquifers in Prince Edward Island and New Brunswick. 
Mitigative measures would be included in the Environmental 
Management Plan. 


Some participants questioned why Borden was used as the 
study site for water supply, rather than a more heavily visited 
area such as Charlottetown or Cavendish. Environment 
Canada warned that over-stressing groundwater supplies 
could result in salt water intrusion and dewatering of wetlands. 


The Panel believes that potential impacts on groundwater 
could result from several activities. Increases in tourism on 
P.E.|. that concentrate visitors in certain areas could cause 
additional stress on existing groundwater supplies. 


The Panel recommends that, if a fixed crossing proceeds, 
the Government of Prince Edward Island should develop 
and rigorously implement a firm plan to ensure the 
dispersal of tourists across Prince Edward Island and thus 
a more evenly distributed demand on water supply. Such 
a plan could include limits on development and on the 
number of visitors to specific zones. 


The Panel acknowledges that, with regard to agriculture, a 
fixed crossing would increase accessibility to markets, thus 
stimulating a growth in certain sectors of the industry. Because 
many agricultural practices involve chemicals, a growth in this 
sector could increase the risk of intrusion of chemicals into the 
water supply. 


The Panel recommends that any expansion of the 
agricultural industry induced by a fixed crossing be 
accompanied with limits on the use of chemicals, to be 
established by the Government of P.E.I.. 


A fixed crossing project would require worker accommoda- 
tions. If concentrated, these could overdraw the local ground- 
water supply. 


The Panel recommends that, should worker accommoda- 
tions be necessary, they be placed in an area where local 
groundwater supply would not be threatened. 


The Panel concludes that a fixed crossing could result in 
effects on local groundwater supply and quality, but that 
mitigative measures could be devised to render these 
impacts insignificant. 
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3.5 Terrestrial Ecosystem 


Sensitive ecological habitats are situated on both sides of the 
proposed bridge alignment. Wetlands predominate in both 
Cape Jourimain National Wildlife Area in New Brunswick, and 
in Noonan’s Marsh on Prince Edward Island. 


Cape Jourimain contains a great diversity of habitats and is 
rich in plants and animals. Several plant species rare to New 
Brunswick are present, as well as remnants of the original 
coastal hardwood forest. Many birds and mammals reside in 
the wetlands, woodlands, and fields located in this federally 
protected area. 


Noonan’s Marsh hosts wetlands species similar to those found 
at Cape Jourimain. It contains two plant species unique to 
Prince Edward Island and is an important duck-hunting 
ground. 


Increased usage of Cape Jourimain and Noonan’s Marsh by 
construction workers could reduce the quality of wildlife and 
vegetation. However, PWC states that construction activities in 
these sensitive areas would be limited. 


The developer would have to consult with the Canadian 
Wildlife Service regarding the desirability of increasing access 
to Cape Jourimain. 


Pre-construction and construction of a fixed crossing could 
remove rare plant species and cause shoreline erosion and 
siltation of wetlands. Surveys of flora and fauna would be 
conducted to support ongoing protection of habitat. Construc- 
tion sites and exposed ground would be restored and revege- 
tated. 


Noise associated with construction could disturb the feeding, 
resting and nesting of waterfowl, shorebirds, and osprey. 
Noise barriers would be erected and noise-control features 
would be installed on equipment. PWC suggests that construc- 
tion activities could be scheduled to prevent disturbance to 
sensitive wildlife. 


Run-off from the salting of approach roads could affect the 
salinity of fresh and brackish marshes. PWC would take 
precautions to preserve the existing salt balance in wetlands. 


Accidental spills of hazardous substances could adversely 
affect terrestrial habitat. Wetland plants and animals are 
particularly sensitive to disturbances. PWC proposes to 
provide proper training for personnel handling hazardous 
materials, which may reduce the likelihood of spills. A hand- 
book listing these materials and describing procedures for 
managing them would assist personnel. 


PWC indicated that the P.E.I. National Park area would receive 
the greatest detrimental effects from increased tourism, 
especially with respect to vegetation trampling, site aesthetics 
and habitat destruction. Wetlands adjacent to the park may 
also be affected through tourism development. 


At the time this report was written, the Government of P.E.I. 
was awaiting the report of the Royal Commission on Land. The 
Commission is expected to recommend controls on land use 
hitherto not experienced by Islanders, but now seen as 
necessary. The report was unavailable to the Panel at the time 
of its decision. The Panel put a degree of trust in the Royal 
Commission on Land, however, based on the willingness of the 
Island government to address land issues. 


During the hearings, environmental groups expressed concern 
about the protection of the Cape Jourimain National Wildlife 
Area during construction and operation of a fixed crossing. A 
Canadian Wildlife Service biologist identified the natural and 
cultural features of Cape Jourimain. He suggested that levees 
to contain road run-off and fences along roadways with 
allowances for wildlife to cross should be added to the project 
requirements. In addition, he requested that an on-site 
biologist work with the developer to ensure compliance with 
the requirements. 


It was also stated that the presence of shorefast ice protects 
the shoreline from erosion by wave action. The concern was 
raised that a reduction in the amount of shorefast ice east of 
the proposed bridge may increase the rate of shoreline 
erosion. 


The Panel believes that the dune ecosystems within the P.E.I. 
National Park and elsewhere on the Island are at risk. 


The Panel concludes that a fixed crossing could affect 
terrestrial ecosystems in New Brunswick and Prince 
Edward Island, but that mitigation measures exist to 
reduce most of these effects to acceptable levels. 
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Therefore the Panel recommends that, if a fixed crossing 
proceeds: 


¢ The Government of P.E.I. continue to pursue land use 
policies that will protect the aesthetic integrity of the 
Island landscape, protect the agricultural land base, 
and encourage tourism on a scale that supports strong 
community well-being; 


e The Government of Canada give increased support to 
the National Park staff to promote an understanding of 
the fragility and importance of the dune systems and 
their place in the terrestrial ecosystem. The Govern- 
ment of P.E.I. should also ensure that dune systems 
outside of the National Park are similarly protected. 


e Any activity that would effect Cape Jourimain Island be 
studied by the Proponent with the assistance of the 
Canadian Wildlife Service; and 


e The Government of P.E.I. move quickly to acquire 
ecologically sensitive areas as Crown land. 
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“It is morally wrong to expend massive amounts of materials 
on a bridge we do not really need, when those materials could 
be used to improve the lives of millions of people, to reforest 
parts of Africa or on our own continent to re-build the sewer 
systems of larger cities like Montreal or Toronto or Vancouver. 
The proposed bridge is a mega-project for a mini-province, 
commerce without morality.” 


Betty Howatt 


“Mr. Chairman, we believe that a fixed link is socially, 
economically and environmentally unwise and that furthermore 
it is fundamentally wrong.” 


Gerard Sexton 
Canadian Brotherhood of Railway, Transport, and General 
Workers 


“Considering that over 150 000 trucks cross between Cape 
Tormentine and Borden each year, the total burden of these 
delays in loading, increased transit times, unloading, and 
waiting is estimated by the Atlantic Provinces Trucking 
Association to exceed ten million dollars per year.’’ 


Ed Wesselius 
Atlantic Canada Owner Operator’s Association 


“Appropriate transportation modes must be developed for 
high value merchandise. One high value merchandise, the 
tourist, likes ferries. The better the ferries, the better they will 
like them.’ 


David Carrington 


“We believe that the fixed link is an idea whose time has 
come. In fact, it is long overdue. When we talked about the 
idea, | have not heard one person here tonight say it is a bad 
idea. All | have heard them say was, if this, if that, but no one 
said it is a bad idea.”’ 


Carmen Simmonds 
Gateway Tourist Association ; 


“It is Our company’s position that the proposed fixed link 
crossing is vital to the future survival of businesses such as 
ours that live on the Island, that produce on the Island and 
manufacture products for export off the Island.”’ 


Tony Mayer 
Cavendish Farms 


“With the current level of information, potential impacts from 
bridge construction are quite likely to fall within the limits of 
the natural variability and they will, therefore, be difficult, if not 
impossible, to detect.”’ 


Pierre Comeau 
Fisheries and Oceans Canada 


“We have an opportunity on Prince Edward Island to have 
disease-free status because we are an island, not only in bees 
but in many horticultural crops. And a ferry gives us a unique 
advantage in this regard.” 


Stan Sandler 


4.0 SOCIO-ECONOMIC EFFECTS 
OF THE BRIDGE CONCEPT 


4.1 Economic Benefits of Bridge Construction 


PWC states that the regional economic effects of the construc- 
tion phase of the proposed bridge concept are expected to be 
significant, and that more than 60 per cent of the total 
construction phase expenditures of over $700 million is 
expected to be spent in the regional economy. Benefits 
identified by PWC include increased direct and_ spinoff 
employment, technology transfer, and improved cash flow in 
communities. near construction camp(s). 


The Panel believes that the region would benefit from the 
construction phase of the proposed bridge concept, if 70 per 
cent of direct expenditures on materials, equipment and 
services were to companies in the Maritimes. The Panel 


recognizes that P.E.I.’s ability to supply materials and - 


equipment is limited. 


It is also evident that the anticipated expenditure from the 
construction of a bridge would generate some long-term 
economic benefits for the region. In addition, the region could 
benefit from the transfer of technology associated with the 
project. 


The Panel concludes that the potential exists for regional 
economic benefits during construction of a concrete 
bridge, and that the majority of construction benefits 
within the region would accrue to New Brunswick and 
Nova Scotia, with only a small proportion going to Prince 
Edward Island. 


The Panel recommends that, if a fixed crossing proceeds, 
70 per cent of direct expenditures on materials, equip- 
ment and service should be to companies in the Mari- 
times. 


4.2 Transportation and Business 
Opportunities 


Although isolated geographically, Prince Edward Island is 
connected to the mainland through trade and business 
dealings. 


PWC maintains that a fixed crossing would improve reliability, 
reduce costs, and improve access between the Island and the 
mainland. New business opportunities would arise as P.E.l. 
became more attractive to the secondary, tertiary, and 
quaternary sectors. 


Throughout the review, trucking firms and owner/operator 
associations told the Panel that a fixed crossing would benefit 
all sectors of the transportation industry. Truckers are less 
willing to carry goods to the Island because of the present 
ferry system. A fixed crossing would save time and the 
industry would become more efficient. 


Some participants stated that a fixed crossing would make the 
Island more competitive with external markets, enable 
businesses to specialize, and eliminate lost business time 
attributed to waiting in ferry line-ups. Others pointed out, 
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however, that a fixed crossing would encourage consumers to 
shop on the mainland at the expense of Island businesses. 
Representatives of the forest industry felt that their product 
could not compete with cheaper mainland timber. 


The Panel believes that the operation of a bridge or other fixed 
crossing would result in greater convenience to operators of 
transportation services, particularly trucking firms, when 
compared with the present ferry service. Increased conveni- 
ence would allow savings in transportation costs and a greater 
ability to compete successfully for mainland markets. 


No convincing argument was presented, however, to indicate 
that the inconveniences now being experienced can be 
remedied only by replacing the ferry with a fixed crossing. 
Similarly, the Panel has not been convinced that the presence 
of a bridge (or other fixed crossing) will, in itself, create a host 
of new business opportunities on the Island. 


The Panel concludes that the proposed bridge concept 
would address the present problems associated with 
truck transport of goods to and from Prince Edward 
island. The Panel also concludes that alternatives other 
than the proposed bridge concept, such as an improved 
ferry service catering more effectively to the needs of the 
trucking industry or a road or rail tunnel, could also prove 
acceptable. 


The Panel believes that, if a fixed crossing does not proceed, 
Marine Atlantic should develop and implement an innovative 
system for truckers to ensure reliable and timely access to 
markets. Such a system could include reservations or a sliding 
rate scale whereby off-peak crossings would cost less than 
peak crossings. 


4.3 Supporting Road Networks 


The P.E.I. and N.B. road networks consist of the Trans- 
Canada Highway and connecting secondary and unpaved, 
lower-level roads. In addition, there are marked routes on the 
Island to access the most scenic areas by car. 


The portion of the present highway system nearest to the ferry 
crossing endures the shock effect of vehicles hurrying to 
queue for the ferry departure and the large volume of traffic 
entering the system each time a ferry docks. A fixed crossing 
would provide a smooth flow of traffic and remove the 
dangerous and annoying peaks and valleys. 


PWC predicts that a fixed crossing would increase tourist 
traffic on P.E.I. by 25 per cent during its first year of operation. 
Commercial traffic could increase by 5 per cent. Increased 
road use would accelerate the deterioration of the Island’s 
highway system and create road hazards and safety risks. 


Review participants stressed that existing roadways could not 
accommodate the predicted additional traffic. Questions were 
raised at the public hearings as to whether funding would be 
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made available to upgrade the Island’s roads which were said 
to be in need of immediate repair. 


A federal-provincial agreement has been negotiated which 
would provide for a new highway from Borden to Charlotte- 
town. This would remove all but local traffic from the existing 
Trans-Canada Highway. 


The Panel agrees that a fixed crossing would result in addi- 


tional traffic that would increase stress on existing roadways in 


the region, mainly on P.E.I. The Panel acknowledges that 
measures are in place to improve the major highway system in 
Prince Edward Island between Borden and Charlottetown and 
in New Brunswick. 


The Panel concludes that many of the roads in P.E.I. in 


addition to the Borden — Charlottetown highway and . 


certain roads in N.B. will require upgrading should a fixed 
crossing proceed. The Panel expects that the existing 
federal-provincial agreement would facilitate this upgrad- 
ing. 


4.4 Employment and Community 
infrastructure 


PWC believes that the fixed crossing would create employ- 
ment opportunities during both the construction and operation 
phases. It is estimated that the project could generate 5 000 
to 7 000 person-years of employment directly related to bridge 
construction and another 1 000 to 1 500 indirect person-years 
during the five year construction period. Bridge operation 
would employ 60 to 80 full-time staff. 


PWC anticipates that the new employment opportunities could 
help offset the jobs lost in the closing of .the Borden-Cape 
Tormentine ferry service. PWC maintains that compensation, 
job retraining programs, and early retirement packages could 
also mitigate the impacts of the lost ferry jobs. 


Construction worker representatives indicated that all sectors 
of their industry would benefit from the fixed crossing, 
especially if the developer were required to purchase building 
materials within the region. However, some participants were 
concerned that smaller construction firms would not be able to 
compete with the larger firms, and that only union members 
would have chances for employment. 


The industry also felt that training programs, in community 
colleges, for example, would be required in advance to 
prepare workers for specialized construction. It was believed 
that tunnel construction would require a work force with 
different skills from those needed for a bridge. Questions were 
raised as to how construction jobs would be divided between 
the N.B. and P.E.|. labour forces. 


Ferry workers were concerned that compensation could not 
replace their lost jobs and that retraining would be of no use if 
replacement jobs were unavailable. They also felt that 
retraining older workers would not be a viable compensation 
measure. The future of Borden was also a concern, as ferry 
workers may be forced to relocate to find employment. A 
suggestion was made that a bridge interpretation centre 


should be constructed at Borden to attract technically 
oriented, as well as recreational, visitors. 


Fishermen were concerned about job loss during construction 
and operation of the fixed crossing. They felt that the pro- 
posed compensation package would not meet the anticipated 
demand for financial assistance. Fishermen told the panel that 
they do not want compensation — they just want to fish. 


Representatives of the restaurant and food industry of P.E.I. 
suggested that they would benefit from a fixed crossing, as 
this labour-intensive industry could expand and provide year- 
round employment during the extended tourist season. 


Some participants maintained that the construction phase of 
the fixed crossing would create a boom-and-bust situation. 
Others believed that the fixed crossing would stimulate 
economic development that would provide jobs for the Island’s 
youth. 


The Panel acknowledges that construction-related employ- 
ment would have a positive effect on local economies in the 
short term, and that these jobs would be situated largely in 
New Brunswick. Such employment could attract workers from 
other industries. There would also be residual spin-off benefits. 
One of these would be the presence of a more highly skilled 
labour force. Upon the completion of the fixed crossing, there 
will be an immediate loss of over 600 ferry worker jobs plus the 
associated spin-off jobs they had created. In their place would 
be about 60-80 operational jobs for the bridge. 


It is predicted that operation of a bridge would induce a large 
number of jobs in tourism. It is evident that the projected 
employment gained in the tourism industry would be compa- 
rable to that provided by Marine Atlantic in terms of numbers 
of person-years. By comparison, tourism has a_ higher 
proportion of temporary seasonal jobs providing minimal 
employee benefits. 


The Panel notes that, if a fixed crossing proceeds, on comple- 
tion the Canada Employment and Immigration Commission will 
have to cope with unemployed ferry workers as well as the 
fixed crossing construction workers. 


The Panel concludes that a fixed crossing could result in 
some measurable gain in employment to the region over 
the long term, and that the majority of person-years 
generated would be of a lower quality than those lost by 
the ferry workers. 


4.5 Tourism 


Tourism is P.E.|.’s second most important industry. There were 
over 700 000 visitors in 1989, with 44 per cent of the traffic 
arriving during July and August. 


PWC predicts a 25 per cent increase in tourist traffic across 
the Northumberland Strait during the first year of operation of 
a fixed crossing. PWC forecasts that the fixed crossing would 


“Internally, island societies usually develop considerable 
judgement, efficiency, and contentment in ordering all things 
to scale. And in external relations, the very distance that 
separates them from the outside favours a happy and most 
useful cast of vision: the long view and the whole view: 
perspective. Both these habits travel well and are most 
serviceable in other environments.” 


Rev. James Kelly 


“For our manufacturers, processors and those involved in 
agriculture and the fishery, a fixed crossing will provide a 
reliable and less costly means of transportation to get Prince 
Edward Island products to the marketplace.” 


Chuck Hickey 
‘Canadian Manufacturers Association — P.E.|. Division 


“We will all face together whatever is to come. Regardless of 
where that course steers us, we are not swerved from our 
commitment to do the very best job we can. We have plans 
that would make it possible to do even better, to give Islanders 
improved ferry service that everyone would all be proud of.”’ 


Murray Ryder 
Marine Atlantic 


“Fishermen do not want compensation, they just want to be 
able to fish.”’ 2 


Mary McGeoghegan 
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‘We should continue towards making computer ice models 
better. We say there is a maximum two week potential ice-out 
delay.” 


Dave Mudry 
Environment Canada 


“We feel that the marine environment is too diverse and just 
too complicated to accurately predict what will happen if a 
bridge is built.”’ 


John Jamieson 
P.E.I. Fishermen’s Association 


“The Island connection that is needed for life and business in 
the 21st century on Prince Edward Island is not a physical link 
to Cape Tormentine, but an electronic and communications 
link to the rest of the world... Future successes will depend on 
how well we can take human and physical resources and add 
information, skill and value to them to create high value 
products which are in demand in the world market place, to a 
degree that minimizes the relevance of shipping costs.”’ 


Morley Pinsent 


oe 


. how do you compensate the other fisheries, the next 
generation that will have no opportunity to have a way of life 
that they had before.” 


Mike Belliveau 
Maritime Fishermen’s Union 
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create more tourism-related employment and extend the 
tourist season beyond.the present May-to-October season. 


At the public hearings, tourism industry representatives 
suggested that tourists would be more content if a fixed 
crossing were built, as the need to rush to the ferry would be 
eliminated. In addition, the fixed crossing would make shorter, 
more frequent trips feasible. The increased visitation would 
enable some operators to expand existing facilities and hire 
more employees. The industry believes that proper planning 
could distribute the increased traffic to underused areas of the 
Island, although no clear indication was offered as to how this 
would be achieved. 


Other participants argued that the increased traffic would 
cause overcrowding and increased crime, thus devaluing the 
tourism product. Also, the ferry is an attraction to many 
tourists and cancelling that service could hurt the industry. 


Some Islanders were concerned that the present sewage 
treatment facilities and water supply could not support the 
additional demand created by increased tourism. (See Section 
3.4.), 


The Panel believes that an increase in the number of tourists 
visiting P.E.I. will put heavily used areas of the province at risk 
from additional overcrowding. The Panel concludes that 
there are both environmental and sociological limits to 
consider in determining desired tourism growth rates and 
that these were not adequately dealt with in the BCA. 


The Panel recommends that an optimal carrying capacity 
for tourism be identified by the Government of P.E.I.. This 
should reflect the aims and aspirations of P.E.!. residents 
and be reviewed regularly. 


The Panel reiterates its recommendation in Section 3.4 that a 
comprehensive plan to disperse tourists be developed and 
rigorously acted upon by the Government of P.E.l.. 


4.6 Worker Accommodation and the 
Community 


PWC _ identified three options for accommodating the 
anticipated large work force that the fixed crossing project 
would employ: work camps, community integration, or a4 
combination of both. 


One large consolidated camp or several smaller camps where 
workers would live at the job site would minimize direct 
impacts on the local community. Separation of local residents 
from camp occupants, however, could create tension. Some 
review participants stated that separate work camps would be 
unsanitary and attract pests. 


Workers could be integrated into the community, which would 
strengthen and expand the local infrastructure. PWC indicated 
that the initial impact could overwhelm local facilities. 


A third option would be a combination of the separate work 
camps and community integration options. 


The locations of camp areas were not identified during the 
review because this would be determined as part of the 
Development Agreement between PWC and the successful 
developer. 


Construction camps could cause problems with water quality 
or quantity, because of increased demand or accidental 
contamination. PWC would require the developer to conduct 
water supply studies to determine any adverse effects, and to 
install drainage systems to contain surface run-off, sedimenta- 
tion ponds and an on-site wastewater disposal system. (see 
Section 3.4). 


Several participants supported the community integration 
option but only if workers had to be imported due to the 
inability of the local labour force to meet the requirements of 
the jobs. 


It was suggested that a certain portion of worker housing be of 
a type which could be converted to resort accommodation 
after construction. This option could be attractive to long-term 
investors and result in higher-quality permanent standards 
being used. 


The Panel concludes that, with respect to worker accom- 
modation, there must be adequate consultation and 
involvement with the communities to ensure that possible 
negative impacts are minimized and that the positive 
impacts are maximized. 


The Panel recommends that a plan for the housing of 
construction workers be jointly developed by the project 
proponent, PWC, affected communities and worker 
representatives. The Panel further recommends that a 
committee made up of workers and community repre- 
sentatives be set up for the duration of the construction 
phase to monitor the success of the planning measures 
and resolve any problems that could arise. 


4.7 Ferry Workers 


If a fixed crossing were to proceed, more than 600 ferry 
workers Currently employed by Marine Atlantic would become 


unemployed once the fixed crossing became operational. 
PWC acknowledges that the permanent loss of jobs at Marine 
Atlantic would have an immediate impact on Borden and 
nearby communities, and that the cumulative effects of these 
impacts on Borden could be long lasting. 


The BCA places a great deal of faith in the Canada Employ- 
ment and Immigration Commission and the collective bargain- 
ing process to find alternative employment for displaced ferry 
workers and/or to determine suitable compensation for those 
for whom suitable employment cannot be found. 


At the public hearings, numerous groups and _ individuals 
expressed concern with the impacts that a loss of over 600 
jobs would have on the workers, their families, and the local 
economy. 


Information presented to the Panel suggests that, based on 
recent local experience, it could prove very difficult to find 
alternative local employment of an appropriate level of 
remuneration for more than a few displaced ferry workers. 
Compensation may, therefore, become the primary means of 
dealing with this problem. It was further suggested that 
payment without work can be a demoralizing experience 
leading to a variety of problems for the affected person’s 
family and community. 


An alternative would be to leave the area and seek employ- 
ment elsewhere. The Panel’s technical experts advised that 
the forced uprooting of workers and their families often causes 
severe stress that is compounded by the requirement to 
compete, wherever they go, with local residents for whatever 
jobs may be available. 


The Panel concludes that it is not likely that socially 
acceptable solutions will be found for many of the ferry 
workers displaced as a result of a fixed crossing. 


The Panel recommends that, if a fixed crossing proceeds, 
ferry workers be given priority with regards to operational 
jobs. 
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The Panel also recommends that, if a fixed crossing 
proceeds, a compensation package similar to that 
provided for VIA Rail workers be developed for Marine 
Atlantic workers, with flexibility built in to allow compen- 
sated ferry workers to search for meaningful employ- 
ment. 


4.8 The Fishery 


In recent years, the fishery of the Northumberland Strait has 
had an annual market value of about $100 million along a 
coastline where employment alternatives are not abundant. 
The most important species to the fishery are lobster, scallop, 
and herring. The Strait is divided into 16 statistical districts. 
PWC states that four of the districts could be affected by the 
fixed crossing project. 


PWC acknowledges that the proposal could physically 
interfere with the commercial fishery during construction and 
operation, as a result of a bridge-induced ice-out delay and 
construction-related activities. 


During construction, a one-kilometre-wide exclusion zone 
would be established in which no fishing would be permitted. 
In addition, sedimentation from dredging and spoil removal 
could disturb fish habitat. Upon completion of the bridge, the 
area of the Strait now reserved for the ferry crossing will 
become available to the fishery. 


During operation, the bridge footings would take some of the 
Strait sea bed out of production, reducing the area of scallop 
beds available to fishermen. PWC believes, however, that the 
rip-rap placed around the piers would create habitat for some 
species. 


During the hearings, fishermen and fishermen’s associations 
expressed concern over the short* and long-term effects a 
bridge could have on their livelihood. Concern was also 
expressed regarding the possible loss of fishing grounds and 
gear during construction. Long-term concerns included details 
about compensation, the possible effects of delayed ice-out, 
and the overall degradation of the fishery in the Strait. 


Concerns were voiced regarding loss of habitat such as 
scallop beds. Sedimentation effects on scallops were also a 
concern. The possible negative impact on the herring fishery 
was a concern expressed on several occasions. This could be 
a result of pier placement, effects of sedimentation or noise 
effects on migration. 


Many participants stated that ice-out delay caused by the 
bridge could have effects on several fisheries. Possible 
reduction of lobster growth rates due to colder water tempera- 
tures caused by ice-out delay was a major concern. 


Some participants stressed that a major spill could occur, 
possibly hurting their fishery. Such disasters could also affect 
markets. 
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It was put forward that many aspects of the marine ecosystem 
are still not understood well enough to guarantee that the 
present delicate balance will not be disturbed by such a major 
construction project. It was pointed out that ocean activity 
never quite corresponds to what is on paper or in a math- 
ematical model. Many expressed support for DFO’s position 
that there were too many unknowns, and as a result were 
concerned that the construction of a bridge would pose 
unacceptable risks. 


The Panel is sensitive to the fact that the fishing community 
carries the heaviest burden of risk associated with the 
proposed bridge concept. The overwhelming majority of the 
fishing community of the Northumberland Strait strongly 
objects to a bridge concept and they have not been reassured 
by the studies carried out nor by the mitigation and compen- 
sation measures proposed by PWC. 


The Panel believes that although it is possible to develop a 
compensation scheme for short-term loss during construction, 
it is not possible to set up an appropriate compensation 
program to deal with long-term impact on the fisheries. The 
Panel also believes that it would be very difficult to determine, 
in many instances, the exact cause for any negative long-term 
effects to the fishery. 


The Panel concludes that the proposed bridge concept 
could result in negative effects to the fishery, due largely 
to possible ice-out delays, and does not believe that a 
compensation program could ever fully compensate for 
the loss incurred. 


The Panel is concerned that the fishing community appeared 
to be distrustful of PWC’s studies on the fishery. The Panel 
realizes that fishermen have been consulted many times during 
the process but is not confident that this is sufficient. The 
Panel believes that some fishermen could have been members 
of the study teams, ensuring that their knowledge and 
experience was blended into the scientific analysis. This would 
have allowed fishermen to become partners in the analysis, 
rather than merely being consulted and then given the final 
results of the analysis. The Panel believes that such a process 
could have alleviated much of the mistrust that was expressed, 
while improving the quality of the results. 


4.9 Agriculture 


Agriculture is the most important industry on P.E.| and 
employs, directly and indirectly, about 26 per cent of the 
province’s workforce. An issue of concern to the agricultural 
community is the increasing amount of good (not marginal) 
land being taken out of agricultural production and being used 
instead for residential, tourist and other purposes. Between 


1973 and 1988, 3 400 acres of land were converted annually 
to non-resident ownership. Non-residents now own 11 per cent 
of total Island land. 


PWC stated that the proposed project could have effects on 
agriculture which would include changes in land use and 
ownership, land assessment, transportation, and acquisition of 
land for road building. 


PWC did not show direct evidence of increased demand for 
housing and recreational land as a result of the fixed crossing. 
PWC’s studies indicate that the assessed value of farm 
properties is not affected by potential use until such land is 
taken out of production and placed on the market for recrea- 
tional use. Studies also show that the predicted demand for 
new cottage lots does not exceed the number of currently 
approved lots on the Island. 


PWC also stated that a fixed crossing would result in increased 
transportation efficiency and improved access to markets. 


At the hearings, the potato industry told the Panel that a fixed 
crossing would make P.E.I. more competitive and would 
ensure that fresh produce reached markets on schedule. The 
need for a reliable and speedy delivery system for goods was 
expressed by many participants. Representatives of the potato 
industry emphasized the savings in transportation costs that a 
fixed crossing would bring. 


Other agriculturalists suggested that a bridge would affect the 


micro-climate in some coastal areas by delaying ice-out. 
Although barley would not be affected by lower temperatures, 
participants felt that produce, such as grapes and strawber- 
ries, would be affected to some extent. PWC responded that 
compensation would be available if farmers could prove that 
the fixed crossing affected their income. 


The Panel believes that an improved transportation link 
between P.E.I. and N.B. would be of benefit to the agricultural 
industry. The Panel also believes that a fixed crossing could 
have an undesirable effect on agriculture on P.E.|. and N.B., 
due to increased demands for recreational land, and the 
potential change in coastal micro-climate due to ice-out 
delays. 


The Panel concludes that the bridge concept would have 
both positive and negative effects on agriculture. 
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4.10 Island Way of Life 


It was a Panel decision to turn to the people of Prince Edward 
Island for advice on the Island way of life. While many Islanders 
strongly supported a fixed crossing as an enhancement of 
their way of life, many others expressed passionate concern 
that it represented a fundamentally different kind of change 
that would put the strength of their islandness at risk. 


P.E.|.’s history has been shaped by its islandness. Because of 
this, the Island is a politically and culturally distinct province. 
The Island’s economy was shaped by the sea — fishing, 
shipbuilding, and trading along the Atlantic seaboard. 
Throughout its history the Island has experienced persistent, 
ongoing change, yet the fundamental spirit of the Island way of 
life has persisted. 


The Panel was told that the Island way of life is enduring, 
strong and will continue to be so in the face of life’s many 
changes — the fixed link included. Other participants told the 
Panel that the Island has adjusted to many changes because 
the one critical fact of Islandness has never been tampered 
with. 


Some participants see the Northumberland Strait as an 
impediment requiring, in the literal and figurative sense, 
‘bridging’. For others, a “‘bridging’’ would constitute the 
ultimate breach of trust — a wounding of their Island soul. For 
those desiring ‘‘bridging’’ there are several options — a 
bridge, a road tunnel, a rail tunnel. To them, mitigation of 
environmental concerns is a realistic expectation given the 
promise of an exemplary environmental management plan. For 
those attached to the strengths island life imparts, only a ferry 
responds to the need and no mitigation is possible. 


The tunnel option was seen as a compromise because it would 
not inflict the same symbolic violation of islandness. The Panel 
agrees that the tunnel option would offer a compromise to the 
people of Prince Edward Island, since it would provide a 
transportation link while respecting the desire for visual 
detachment. 


The Panel concludes that, for some Islanders, a fixed 
crossing would violate the natural fact of Prince Edward 
island’s separateness and would present a philosophical 
problem, while other Islanders would welcome this 
change. It is impossible for the Panel to determine, in the 
long term, which scenario would be of greatest value to 
Prince Edward Island. 
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5.0 CUMULATIVE EFFECTS 


Cumulative effects can occur when impacts on the natural and 
social environments take place so frequently in time or so 
densely in space that the effects of individual impacts cannot 
be assimilated. They can also occur when the impacts of one 
activity combine with those of another in a synergistic manner 
(CEARC, 1988). 


Cumulative effects are encountered and discussed in several 
sections of this report. For example, cumulative effects arising 
from frequent vessel movements in the Strait during construc- 
tion are part of our consideration of effects on the marine 
ecosystem (Section 3.3.). In the section on_ ice-climate, 
reference is made to possible ice-jamming which could arise if 
bridge piers are too closely spaced (Section 3.1.2). The 
subject of groundwater — its quality and quantity, in the face 
of increased tourism induced by a fixed crossing, is a synergis- 
tic effect considered in Section 3.4. This section will examine 
synergistic effects involving the fixed crossing and other 
separate processes. 


In its request for additional information, the Panel asked PWC 
to provide a more comprehensive discussion of cumulative 
effects, including those on marine biota and the fishery, as a 
result of a bridge and increased sea level, ocean temperatures, 
and climatic variability due to global warming. PWC stated 
that the overall effects on fish and fisheries as a result of these 
trends are not known. It expects that marine species would be 
faced with adaptation to the new habitat conditions or 
relocation to more suitable environment. 


Participants at the hearings voiced several concerns about the 
effects possibly associated with global warming, including 
changes in volume of the polar ice caps, sea level rise, and 
changes in temperatures. 


The Panel recognizes that effects of global warming on sea 
level, changes in ocean temperatures and climatic variability 
could be dramatic. Although scientists suggest that there 
could be a global warming of 3 to 5°C by as soon as the year 
2030, they cannot accurately predict local or regional change. 


The Panel recognizes that the possible consequences of 
global warming and a bridge are beyond its ability to resolve. 
The Panel believes that climatic changes could synergize with 
bridge effects. A disadvantageous scenario might see ocean 
temperatures decreasing in this Region because of increased 
outflow of Arctic melt water and/or more frequent occurrence 
of outbreaks of Arctic air masses in winter, thus causing 
thicker ice to form. This, in turn, could increase the ice jam 
area and the subsequent ice-out delay. 


The Panel believes that, if a bridge concept proceeds, a safety 
factor would be required to ensure that the maximum tolerable 
ice-out delay was not exceeded in the event of climate shifts 
due to global warming. 


The Panel concludes that, in terms of cumulative effects, 
considerable concern remains with the proposed bridge 
concept. 


6.0 EFFECTS OF THE ENVIRONMENT ON 
THE PROJECT 


The environment could affect the project in several ways, 
including atmospheric conditions, geological factors, and 
marine conditions. According to PWC, a state-of-the-art 
bridge structure could withstand all predicted environmental 
stresses. 


6.1 Atmospheric Conditions 


PWC considered wind and ice to be atmospheric conditions 
that could affect a bridge structure. Studies conclude that 
risks due to winds. were minimal, but wind would have a 
significant influence on the design of the bridge. It is not 
expected that ice accumulation on the structure would 
endanger its integrity. 


6.2 Geological Conditions 


PWC identified earthquakes as the principle geological factor 
that could affect the bridge. However, studies showed that the 
risk of structural damage from geological activity would be low 
due to modern engineering practices and proper maintenance. 


Due to the recent 1989 San Francisco earthquake, some 
participants at the hearings raised concerns about the safety 
of a bridge during an earthquake. 


Representatives from Energy, Mines, and Resources Canada 
recommended that design specifications be based on the CSA 
Standard for Bridge Design and be equivalent to the U.S. 
Applied Technology Council Standard. 


6.3 Marine Conditions 


Marine conditions that could affect the bridge include water 
levels, wave forces, tidal currents, exposure to salts, sediment 
scour, and ice pressure. 
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PWC used mathematical models to observe storm surges, tidal 
currents, and wave forces. A long term sea level rise of 0.3 
m/100 years was also reviewed. Based on the models, the 
structure would be designed to withstand all marine condi- 
tions, including an extreme 100 year tidal current of 2.0 m/s. 


The structure would be exposed to salts above and below the 
deck. The use of appropriate building materials and low 
permeability concrete would protect the structure from salt 
damage. 


According to PWC, sediment transport would be induced by 
tidal currents and wave action. Potential scouring could occur 
at the structure toes and in areas affected by bridge construc- 
tion. The use of rip-rap around the piers could mitigate 
erosional forces. 


Potential effects of ice on the bridge identified by PWC include 
ice load on the bridge piers, abrasion of the piers, interaction 
with foundation caissons, and interactions with pier protection 
islands. 


PWC consultants recommended physical model tests of bridge 
piers to determine scouring and deposition patterns. If these 
were determined, the scour protection, or rip-rap, could be 
formed with a surface which would enhance the habitat of 
scallops and/or lobster. 


During public hearings, some participants questioned the use 
of rip-rap around the piers as it would further restrict the 
channel flow. 


The Panel concludes that there are potential effects of 
the environment on the proposed bridge concept, but is 
confident that the proposed mitigative measures would 
be adequate and would ensure the integrity of the bridge 
structure. 
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7.0 COMPLIANCE AND EFFECTS 
MONITORING 


Compliance monitoring would include inspections to ensure 
that the developer was following the Environmental Manage- 
ment Plan. Effects monitoring would be an on-going commit- 
ment to monitor the impacts the fixed crossing would have on 
the environment and that the environment would have on the 
fixed crossing. It would attempt to determine the extent to 
which predicted effects occurred, identify any unpredicted 
effects, and examine the effectiveness of mitigation measures. 


PWC would devise plans, after the fixed crossing proposal had 
been approved, to monitor environmental compliance and 
environmental effects. 


At the public hearings, some participants stated that the 
monitoring programmes should be conducted by bodies 
independent of PWC and that economic, social, and environ- 
mental effects should be measured. 


Representatives from Environment Canada stated that the 
monitoring programs must measure the stress that the fixed 
crossing would cause to the total environment and not only the 
extreme events. 


The Panel concludes that PWC’s approach to monitoring 
compliance and effects appears to be reasonable. The 
Panel notes, however, that no specific plan has been 
designed. The Panel believes that, notwithstanding the 
use of acceptable system models which would allow for 
predictive capability, some long-term effects will be 
difficult to identify. 


The Panel recommends that, if a fixed crossing proceeds, 
an independent committee should be established to 
monitor effects and compliance. The committee should 
include provincial and federal government and commu- 
nity representatives. This monitoring plan should include 
provisions for observation of effects, comparison of 
observed and predicted effects, updating of predictions 
and adaptation of mitigation measures. 


The Panel further recommends that, if a bridge concept 
proceeds, a general performance environmental monitor- 
ing program be put in place. This should at least include 
measurement devices for wind velocities and pressures, 
accelerometers and inset panels to measure ice pressure 
on piers. The National Research Council of Canada 
should approve the details of the program. 


8.0 SAFETY 


PWC stated that risks posed by winds to vehicles traversing 
the proposed bridge are minimal. It stated that the periods of 
high winds which could potentially affect vehicles are rare and 
of short duration; occurring mostly in winter when traffic 
volumes are low, and that it will be possible to develop 
appropriate traffic management measures to ensure safe 
operation during periods of high winds and inclement weather. 


PWC proposes to implement a Traffic Management Plan 
similar to that in use by the Mackinac Bridge Authority in 
Michigan. Under certain wind conditions, certain classes of 
vehicles, including empty trucks and recreational vehicles, are 
restricted or convoyed across the bridge. 
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Numerous participants expressed concerns about the safety of 
driving on a high-level bridge during high winds, icy conditions, 
or blizzards. Some participants also expressed concern that a 
bridge would be out of service more frequently than a ferry. 
The possibility of vehicle collision on the bridge was also 
raised, largely in view of the absence of a median from the 
bridge deck design. 


The Panel believes that the addition of a median in the form of 
a crash-barrier to the proposed bridge concept would 
substantially reduce risks of vehicle collision and accidental 
spills into the Strait. 


The Panel concludes that risks to vehicles crossing the 
proposed bridge would be acceptable provided a median 
crash-barrier was added to the bridge’s design. 
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9.0 GLOBAL OVERVIEW 


To achieve a forward-looking global overview, the Panel 
utilized the sustainable development principle. 


Sustainable development may be defined as development that 
meets the needs of the present without compromising the 
ability of future generations to meet their. needs. It requires the 
adoption of life-styles that are well within the planet’s ecologi- 
cal means. The use of energy is one area that must be 
considered in these terms. 


Energy is a major input to all our industrial, transportation, and 
indoor environment activities. ““Any new era of economic 
growth must be less energy-intensive than growth in the past... 
A safe and sustainable energy pathway is crucial to sustain- 
able development; we have not yet found it... Energy efficiency 
can only buy time for the world to develop more ‘low energy 
paths’ based on renewable resources... The period ahead 
must be regarded as transitional from an era in which energy 
has been used in an unsustainable manner’ (Brundtland, 
1987). 


The ferries currently consume close to 20 million litres of diesel 
fuel per year. With no change in traffic volumes, the break- 
even period for energy usage would be in the order of five 
years. Increased traffic volumes tend to make a bridge more 
attractive. Management strategies could be implemented to 
improve the energy efficiency of the ferry system. 


Generally speaking, in terms of total (construction plus 
operation) energy consumption per crossing of a passenger 
vehicle equivalent, the energy consumption by using the ferry 
increases proportionately with annual traffic levels while the 
energy consumption via the bridge or tunnel decreases as 
traffic levels increase. In terms of energy consumed per person 
transported, ferries and rail tunnels have the potential for 
energy savings because they could accommodate passengers 
travelling without vehicles. There is also the potential for a rail 
or road tunnel to utilize cogenerated power from renewable 
sources. 


The Panel endorses the principle of sustainable development 
and recommends that the selected transportation mode 
between Prince Edward Island and New Brunswick respect 
this principle. 


The Panel examined three aspects of the project vis-a-vis 
sustainable development: energy efficiency, reversibility, and 
interference with natural patterns and ecological productivity. 
(A project concept would be reversible if, once found inef- 
ficient or damaging, it could be removed). 


The bridge appears preferable to the present ferry system in 
terms of energy conservation if vehicle traffic continues to 
increase. In absolute terms, the bridge would induce vehicle 
traffic so it is not a mechanism, in itself, for reducing energy 
consumption. Absolute energy consumption could be reduced 
if new energy-efficient technology become available for 
automobiles or ferries, or if vehicle traffic levels decrease. In 
the latter case, the relative energy advantage shifts towards 
ferries. 


The criterion of reversibility is important mainly in terms of 
interference with natural patterns. 


The Panel concludes that the energy conservation aspect 
cannot be resolved with certainty and that the bridge 
concept raises some concern with respect to reversibil- 
ity. Regarding potential interference with natural patterns 
and ecological productivity, the Panel reiterates its 
concern raised in Section 3.3. 


The Panel was not asked to identify the optimum transporta- 
tion link between P.E.I. and N.B. In order to make such a 
determination, other conceptual solutions would require a level 
of assessment similar to that of the bridge concept. 


10.0 PROCESS RELATED COMMENTS 


Under the federal Environmental Assessment and Review 
Process, federal departments, boards and agencies must 
consider and assess the environmental and directly related 
socio-economic effects of projects and activities for which 
they have decision-making responsibility. This self-directed 
assessment is to take place early in the planning stages of a 
project. 


If the federal decision-making authority determines that 
potential impacts are significant or if public concern is such 
that a public review is desirable, the proposal is referred to the 
Minister of the Environment who then appoints a panel to 
conduct the review. 


In its examination of the Northumberland Strait Crossing 
Project, PWC, as the federal decision-making authority, chose 
to refer its project for public review after four of seven crossing 
proposals had been rejected, including the only tunnel 
proposal. The referral also came before a choice was made 
from the three remaining proposals. 
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The Panel believes that the project could have been referred 
for public review at two other stages in the evolution of the 
project. A referral could have been made at the time of the 
Generic Initial Environmental Evaluation, before the call for 
proposals, when both bridge and tunnel alternatives were 
open for full examination. PWC could also have referred a 
specific project for review after selecting one of the three 
remaining proposals. This would have had the advantage of 
more specific project information. It would also have had the 
disadvantage of less flexibility in incorporating recommenda- 
tions of a panel into the project’s final design. 


The Panel considers it regrettable that the timing of the referral 
created a situation in which the Panel could neither examine all 
alternatives equally, nor review potentially valuable information 
contained in a specific developer's proposal, including an 
environmental management plan. 


The Panel believes that for a project of this magnitude and 
complexity, there should be a two-stage panel review—one at 
the conceptual stage and one at the specific proposal stage. 
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11.0 THE TUNNEL OPTIONS 


11.1 The Rail Tunnel 


The rail tunnel option was rejected by PWC at an early stage 
because of the discontinuous nature of its service. The Panel 
believes that although the level of service with a rail tunnel 
would not be as high as with a bridge or a road tunnel, it would 
be higher than with the existing ferry. The Panel believes the 
rail tunnel option should have been given consideration 
comparable to that given other fixed crossing modes. 


11.2 The Road Tunnel 


At the June 1989 public meetings, the Panel requested that 
PWC provide the rationale for the rejection of the only tunnel 
proposal that was submitted after the March 1988 Proposal 
Call. In a June 28, 1989, letter to the Panel, PWC explained 
that the principal reason for the rejection of the tunnel 
proposal was its failure to comply with one of five criteria 
established by PWC — the management of risks associated 
with completion time and cost. 


Prior to the Proposal Call, PWC was aware of the fundamental 
difficulty associated with a tunnel, namely the geotechnical 
risk. PWC consultants had identified driving an exploratory 
pilot tunnel as the appropriate method of managing this risk. 
The tunnel proposal received by PWC suggested the same risk 
management methodology anticipated by PWC consultants, 
that is, that a pilot tunnel be driven following the conclusion of 
the development agreement. PWC was not given the authority 
to underwrite the cost of the pilot tunnel. Because this major 
project risk would have remained unresolved at the time of the 
government’s commitment for the annual subsidy, PWC 


rejected the tunnel proposal on the basis of failure to meet the 
management criterion. 


The second reason for PWC’s rejection of the tunnel proposal 
was that the developer could not guarantee that qualified 
regional firms and labour would be given full and fair access to 
opportunities. 


11.3 General Observations 


lf the Government of Canada had provided for the driving of a 


pilot tunnel, thus providing valuable geotechnical information, 
it may have been possible for developers to be more certain of 
their costs and timing. This might have resulted in the submis- 
sion of more tunnel proposals. 


In order to select an optimum proposal, joint consideration of 
costs and environmental/socio-economic effects should be 
encouraged. An optimum solution could conceivably be 
slightly more costly yet less intrusive on the environment than 
the least expensive, environmentally acceptable option. Had 
the geotechnical information been available, a tunnel might 
have fitted this description. 


The Panel recognizes the risk that, if a pilot tunnel were 
completed, the tunnel option could still prove to be unaccept- 
able. If this were the case, consideration could be given to 
recovering some or all of the pilot tunnel cost by converting it 
to a utility tunnel for such uses as power transmission. 


12.0 OVERALL CONCLUSION 


12.1 The Proposed Bridge Concept 


The prime focus of the Panel’s mandate has been to examine 
the environmental and socio-economic effects, both beneficial 
and harmful, of the bridge concept proposed by PWC. During 
the past year, the Panel has actively pursued, received, and 
reviewed a substantial amount of information from the public, 
PWC, and government agencies (see Appendix E). 


In terms of potential beneficial effects, the Panel concludes 
that the proposed bridge concept would address the present 
problems associated with truck transport of goods to and from 
P.E.|. The Maritime region would benefit economically from the 
construction phase of the proposed bridge concept, and the 
majority of the benefits would accrue to New Brunswick and 
Nova Scotia, with only a small proportion going to Prince 
Edward Island. The region could benefit from the transfer of 
technology associated with the project. 


According to some participants, there would be substantial 
benefits of the employment resulting from construction and 
operation of the proposed bridge. The Panel concludes that in 
the long term, the proposal would result in some measurable 
gain in direct employment to the region, and that person-years 
generated would generally be of a lower quality than those lost 
by Marine Atlantic ferry workers. 


The Panel concludes that many potentially harmful effects of 
the proposed bridge concept can be sufficiently mitigated, 
either by measures proposed by PWC or through the fulfilment 
of relevant Panel recommendations. These include potential 
effects on terrestrial ecosystems, marine birds, local ground- 
water supply and quality, agriculture, supporting road 
networks, and safety. 


Regarding the Island way of life, the Panel concludes that it is 
impossible to foretell whether the greater advantage to P.E.I. 
would rest in being connected to or separated from the 
mainland. 


The Panel has identified several potentially harmful effects 
which, taken together, are cause for serious concern. One of 
these is the possible delay in ice-out due to the proposed 
bridge. The Panel believes that the scenario of a one- to two- 
week ice-out delay carries a significant probability of occur- 
rence. Such a delay could cause physical interference to 
important fisheries, and alter the coastal micro-climate upon 
which local agriculture depends. 


The Panel believes that the ice modelling results would be 
more dependable if a safety factor to allow for possible 
climatic shifts were adopted, if corroborating observations 
were available and if ice jams of all probability classes were 
included. 


The Panel has particular concerns relating to the marine 
ecosystem. There is risk of increased damage to spawning 
grounds from scouring caused by additional bridge-induced 
nearshore ice. Ice-out delays could negatively affect lobsters. 
Construction of a bridge could affect migratory patterns of 
pelagic fish and ground fish. 
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The natural physical and biological variability in the Strait makes 
it difficult to attribute actual effects of the proposed bridge on 
the marine ecosystem, and would thus limit the effectiveness 
of fishery compensation programs. 


The Panel is further concerned that socially-acceptable 
solutions for the majority of ferry workers displaced as a result 
of a fixed crossing would prove elusive. The Panel is also 
concerned about potential cumulative effects which are 
difficult to predict. 


The Panel agrees that there is a need for an improved 
transportation service between Prince Edward Island and 
New Brunswick. After careful consideration, however, the 
Panel concludes that the risk of harmful effects of the 
proposed bridge concept is unacceptable. The Panel 
recommends, therefore, that the project not proceed. 


12.2 Other Conceptual Solutions 


A discretionary feature of the Panel’s mandate has been to 
examine the environmental and socio-economic effects of 
conceptual solutions other than the proposed bridge concept, 
including the reasons why these alternatives were rejected by 
PWC. 


It was clear from the review’s outset that the information 
available to the Panel on other conceptual solutions, such as 
the road and rail tunnels and improved ferry service, was not 
at a level permitting detailed examination of the potential 
effects of the alternatives. Given that the Panel’s mandate 
called for recommendations only on the proposed bridge 
concept, the Panel accepted this situation. 


During the review of the BCA documentation and of PWC’s 
rationale for rejecting the tunnel option, the Panel decided that 
it was not prepared to accept that decision. Because of this, 
and a desire to leave potential options open in case the bridge 
concept proved to be undesirable, the Panel entertained 
discussion on the tunnel options throughout the review, and 
considered all available information on those options in its 
deliberations. 


The Panel is convinced that the absence of necessary 
geotechnical information on the Northumberland Strait was a 
factor in reducing the number of proposals for a tunnel. 


Based on the information available, the Panel believes that 
either a road tunnel or rail tunnel could prove to be an 
acceptable transportation link between Prince Edward Island 
and New Brunswick. If the Government of Canada chose to 
pursue a tunnel option, it would be necessary to either assist 
potential developers in reducing the risk resulting from 
insufficient geotechnical information or to revise requirements 
for any future proposal calls, particularly the management 
criteria. An examination of a tunnel’s potential environmental 
impacts, at a level comparable to that undertaken for the 
bridge concept, would also be essential. 
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The Panel also believes that an improved ferry service might 
satisfy the need for a higher level of transportation service 


between Prince Edward Island and New Brunswick. This 


service might involve considerations beyond greater frequency 
or capacity. Other aspects to be considered are predictability, 
fuel consumption and efficiency, minimizing transfer of empty 
trailers, and responsiveness to the needs of the public. The 
Panel suggests that, if an improved innovative ferry service is 
to be a goal, an advisory committee, including trucking 
industry and citizen representives, be established. The Panel is 


aware that some of the objectives of a fixed crossing, such as 
reduced cost to government in the long-term and the provision 
of a low-cost utility corridor, would not be realized by 
improved ferry service. 


The Panel concludes that, subject to a favourable 
independent environmental review, a tunnel concept 
might be an acceptable transportation link between 
Prince Edward Island and New Brunswick. The Panel 
further concludes that an improved ferry service might 
also be acceptable. 
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APPENDIX A 


BIOGRAPHIES OF PANEL MEMBERS 


Dr. David H. Barnes, Chairman 


Dr. Barnes is Director of the Atlantic Region of the Federal 
Environmental Assessment Review Office (FEARO) and is also 
chairman of the panel examining military flying activities in 
Labrador and Quebec. Prior to joining FEARO, he was 
employed by the Newfoundland Department of Environment 
and Lands where he supervised the development of the 
province’s environmental assessment process. 


_ Mr. Ira M. Beattie 


Mr. Beattie is a structural civil engineer and professor emeritus 
in the Department of Civil Engineering at the University of New 
Brunswick (UNB) in Fredericton. He was the head of the 
department at UNB for 22 years and has experience in the 
analysis of bridge design. 


Ms. Catherine Edward 


Ms. Edward is a writer/researcher from Belfast, Prince Edward 
Island. She is vice-chairperson of the P.E.I. Advisory Council 
and works, intermittently, as a project coordinator for the 
Institute of Island Studies, focusing on issues relating to land 
use and the environment. 


M. Gilles Thériault 


M. Thériault is President and Executive Director of GTA 
Fisheries Consultants in Shediac, New Brunswick. He has 
extensive experience in the fishing industry at the provincial, 
national, and international levels and served as President and 
Executive Director of the Maritime Fishermen’s Union. 


Dr. Ronald H. Loucks 


Dr. Loucks is President of R.H. Loucks Oceanology Limited, a 
consulting firm located in Halifax. His professional career has 
involved research and application of coastal oceanography,. 
fisheries Oceanography, and coastal zone planning at many 
locations in the Maritime Provinces. 


Ms. Carol Livingstone 


Ms. Livingstone has extensive experience in the field of adult 
education and community development. She is the founding 
president of the West Point Development Corporation which 
established a craft guild, restored an historic lighthouse as a 
museum and guest house, thereby creating substantial 
employment opportunities in western Prince Edward Island. 
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TERMS OF REFERENCE FOR THE PANEL REVIEWING 
THE NORTHUMBERLAND STRAIT CROSSING PROJECT 


Introduction 


Under the Environmental Assessment and Review Process 
(EARP), activities for which the federal government has 
decision-making responsibility are referred to the Minister of 
the Environment for an environmental assessment panel review 
if the activity is considered likely to have significant environ- 
mental effects or if there is substantial public concern. 


Accordingly, the federal Minister of Public Works has referred 
the Northumberland Strait Crossing Project to the Minister of 
the Environment for public review by an independent environ- 
mental assessment panel. 


The Panel is to undertake a review of the impacts of construct- 
ing a fixed crossing between Prince Edward Island and New 
Brunswick. The review will provide an opportunity for full 
discussion of all environmental and socio-economic effects. 
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Background 


In December 1986, the Federal Government, in response to 
unsolicited private sector proposals, authorized the Minister of 
Public Works to conduct financial, socio-economic and 
environmental studies related to the feasibility of the fixed 
crossing. At an early stage, concept proposals for a rail tunnel, 
a causeway (in whole or in part) and a sunken caisson tunnel 
were deemed unacceptable because of risk to the environ- 
ment or failure to provide a continuous service. This limited 
consideration to two road link alternatives: a bridge and a 
tunnel. In response to a call for proposals which outlined 
detailed performance criteria for both options, proposals were 
received from six developers to finance, construct, operate 
and maintain a fixed crossing under a 35-year agreement with 
the Government of Canada The seven proposals received were 
evaluated against specified evaluation criteria through a joint 
effort involving various federal government departments and 
representatives of the governments of Nova Scotia, New 
Brunswick and Prince Edward Island. As a result, three 
proposals for bridges were judged to comply with the evalua- 
tion criteria and four proposals, including the one tunnel 
proposal, were rejected because they did not comply with the 
criteria. 


Mandate and Related Responsibilities 


Given the results of the evaluation process outlined above, the 
prime focus of the Panel will be to examine the environmental 
and socio-economic effects of a bridge crossing, both 
beneficial and harmful. However, the Panel, at its discretion, 
may examine the environmental and socio-economic effects of 
other conceptual solutions, including a road tunnel, and the 
reasons why such conceptual solutions were rejected. The 
Panel will recommend whether the Northumberland Strait 
Crossing Project should proceed as planned, proceed with 
modifications, or whether, in the Panel’s view, the potential 
impacts are sufficiently serious that the project should not 
proceed. The responsibilities of the Panel will include but not 
necessarily be restricted to a review of: 


1. The effects of construction, operation, and maintenance of 
the project and associated facilities on the environment: 


a) impacts on marine animals (including fish) and marine 
plant populations and their habitats, 


b) impacts on terrestrial habitat, including wetlands, 
beaches and associated animals and plants, 


c) changes in tides, currents, an inshore dynamics, 


d) changes in the ice climate, including formation and 
breakup, 


e) impacts on bird migrations through the Strait, 


f) impacts of accidental spills of petrochemicals or other 
hazardous materials, 


g) impacts of dredging and spoil disposal, 


h) effects on groundwater supply and quality, 


i) physical interference with commercial fishing activi- 
ties, 


j) increased demands on supporting road networks, 


k) effects on tourism and associated development 
strategies, 


|) socio-economic effects within the region and on 
particular communities, e.g. regional industrial 
benefits, effects on fishermen and ferry workers, and 


m) increased need for support services for construction 
camps; 


2. Cumulative effects related to other developments and 
human activities, and such non-local factors as world-wide 
climate change; 


3. The degree of risk associated with the above effects, the 
need for contingency planning, the effectiveness of 
proposed mitigation measures and measures to deal with 
any residual impacts; 


4. Plans for compliance and effects monitoring during 
construction and operation; 


5. Effects of the environment on the project (e.g. atmos- 
_ pheric, marine, geological, security, etc.); and 


6. Where appropriate, the environmental and socio-economic 
effects of replacing the existing ferry operation with a fixed 
crossing. 


Review Process 
The main components of the process will be: 


(1) formation of an environmental assessment panel, and 
issuance of the Panel’s terms of reference, 


(2) development by the Panel of the operational procedures 
for the review, 


(3) review by the Panel and the public of the available 
information to determine whether any additional studies or 
information is required, 


(4) identification by the Panel of any additional information 
requirements, 


(5) convening of final public meetings once the Panel is 
satisfied with the availability and quality of information, 


(6) preparation of a report by the Panel in approximately one 
year from its appointment; the report to the Ministers of 
Environment and Public Works will recommend whether 
the project should proceed as planned, proceed with 
modifications or whether in the Panel’s view the potential 
impacts are sufficiently serious that the project should not 
proceed. 


38 Appendices 


APPENDIX C 


PARTICIPANTS IN JUNE 1989 PUBLIC MEETINGS 


Summerside, P.E.I. — June 19, 1989 


Betty Howatt 

Jean Klewin 
Douglas MacFarlane 
Austin Pendergast 
Gerard Sexton Canadian Brotherhood of Railway Trans- 


port and General Workers 


Charlottetown, P.E.!I. — June 20, 1989 


Francis Reid Construction Association of Prince 
Edward Island 
Bruce Daniel Construction Association of New Bruns- 


wick—Industrial Benefits Executive 
Committee 

Maurice Lodge 

Tom Kusack Prince Edward Island Federation of 

Agriculture 

Donald Deacon 

W.R. Brennan 

Roger Perry Prince Edward Island Roadbuilder’s 

: Association 

Prince Edward Island Federation of 

Labour 


Island Nature Trust 


Sandy MacKay 


Lawson Drake 

Michael McGeoghe- 

gan 

John Jamieson Prince Edward Island Fishermen’s Asso- 

ciation 

Roy Ridlington 
Gretha Turner Canadian Manufacturers Association — 

P.E.I. Division 

Horace Carver 

Blair MacKinnon 


Valerie Payne 


Prince Edward Island Council of Labour 
Greater Summerside Chamber of Com- 
merce 

Greater Charlottetown Area Chamber of 
Commerce 

Prince Edward Island Restaurant and 
Food Services Association 


Gary MacLeod 


Don Cudmore 


Port Elgin, N.B. — June 21, 1989 


Reginald Pauley Botsford Professional Fishermen’s Asso- 


ciation 


Moncton, N.B. — June 22, 1989 


Lyle Smith Department of Transportation of the 
Province of New Brunswick 
Kirk Gordon Department of Environment of the Prov- 


ince of New Brunswick 


Shediac, N.B. — June 26, 1989 


Fernand Robichaud Member of Parliament — Beauséjour 

Cliff Thompson Eastern Fishermen’s Association 

Edmond Drysdale _—_L’ Union des Pécheurs 

Armand Couture La Société Lavalin 

Louis LaPierre Président du Conseil de |’Environnement 
du Nouveau Brunswick 

Steve Jones 

Peter Wright 

Murray Ryder 


Bechtel Canada 
Marine Atlantic 


Pictou, N.S. — June 27, 1989 
David Harding Maritime Fishermen’s Union 
Ed MacMaster 
Robert Christie Pictou County Community Futures Com- 
mittee 


Ida Stalker Citizens against Pollution 


Souris, P.E.!. — June 28, 1989 


Jim Larkin Islanders for a Better Tomorrow 

Pierre Comeau Fisheries and Oceans Canada 

David Weale 

Lou Bradley N.B.-P.E.!. Northumberland Strait Cross- 
ing Joint Council, and United Brother- 
hood of Carpenters and Joiners 

Wayne Ellis Prince Edward Island Real Estate Asso- 


ciation 
Keith MacKinnon 
Alan Holman ; . 
Sugrie Messieh Fisheries and Oceans Canada, Bedford 
Institute of Oceanography 


Kip Smith 


“Thomas Klewin 


Bea Mair 
Ivan Fraser 
Robert Doucet 
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APPENDIX D 


PARTICIPANTS IN MARCH 1990 FINAL PUBLIC HEARINGS 


Bayfield, N.B., March 12, 1990, 7:00 P.M. 


Marilyn Trenholme MLA Tantramar 


William Campbell Mayor, Town of Sackville 

Elaine Smith Mayor, Town of Port Elgin 

Eva Walton 

Bonnie Lerette Sackville Economic Development Corpo- 
ration 

Sharon Allen 

Bill Cook 


Botsford Professional Fishermens Asso- 
ciation 


Reginald Pauley 


Pictou, N.S., March 13, 1990, 7:00 P.M. 


Ed MacMaster 
Hans Jost 
William Casey 


Municipality of Pictou County 


Member of Parliament—Cumberland 


Colchester 


Moncton, N.B., March 14, 1990, 7:00 P.M. 


Robert Nixon 
Ed Wesselius 


Amherst Area Development Commission 
Atlantic Canada Owner/Operator Asso- 
ciation 


Colin MacKinnon Canadian Wildlife. Service 


John Ward Atlantic Building Supply Dealers Asso- 
ciation 

Jim Steeves Atlantic Provinces Road Builders Asso- 
ciation 

Hon. Aldéa Landry 

and , 

Hon. Al Lacey Province of New Brunswick 

David Thompson Conservation Council of New Brunswick 

Wayne Chambers Moncton Northeast Construction Asso- 


ciation 


Shediac, N.B., March 15, 1990, 2:00 P.M. 


Municipality of the County of Cumber- 
land 
Maritime Fishermens Union 


McKay Murray 


Mike Belliveau 


Guy Cormier 

Wayne Chambers  Roadbuilders Association of New Bruns- 
wick 

Bruce Daniel Industrial Benefits Executive Committee 
of the New Brunswick Construction 
Industry 

Tom Barron Canadian Brotherhood of Railway, 


Transport, and General Workers 
Steve Jones 


Shediac, N.B., March 15, 1990, 7:00 P.M. = 


Armand Robichaud Beaubassin Planning Commission 
Noélla LeBrun and 
David Miller Atlantic Provinces Chamber of Com- 
merce 

Member of Parliament—Moncton 

Cape Bald Packers Ltd. 


South East Economic Commission Inc. 


George Rideout 
Joe Landry 
Raymond LeBlanc 
André Meéthé 
Senator Brenda Robertson 


Belfast, P.E.I., March 19, 1990, 7:00 P.M. 


Michael McGeoghegan 

Allison Drake Drake Truck Bodies 
Brett Bunston 

Kip Smith 

Steve Knechtel 

Michael Nicholson 

Stan Sandler 

Eleanor Neuffer 


Montague, P.E.I., March 20, 1990, 7:00 PM. 


Bea Mair 

Edith Perry — 
Robert Perry 
Gary Schneider 
David Carrington 
Gustav Gingras 
George Steiger 


Environmental Coalition of P.E.1. 


Cardigan New Democrats Riding Asso- 
ciation 
Allison Coneen 


Borden, P.E.I., March 21, 1990, 7:00 P.M. 


Elaine Harrison 

Catherine Wood 

Donald Deacon 

Carmen Simmonds Gateway Tourist Association 
Elva Moore 

Jean Leigh 


Gerard Sexton Railway, 


Canadian Brotherhood of 
Transport, and General Workers 


Elmsdale, P.E.!., March 22, 1990, 7:00 P.M. 


Therese D’Amour . 
Reg Pendergast 
John Griffin 

Ed Trail 


Village of St. Louis 
W.P. Griffin Inc. 
West Prince Industrial Commission 
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Don Wood Malpeque Fertilizers 

John Cudmore West Prince Tourist Association 

Warren Ellis Green Acres Produce and O’Leary 
Potato Packers 

John Lane West Prince Chamber of Commerce 

Garth Wilkie Wilkie Farms Limited 

Jim Stewart West Shore Fisheries 


Summerside, P.E.!., March 23, 1990, 2:00 P.M. 


Betty Howatt 
Clark Baglole Greater Summerside Chamber of Com- 
merce 

Kensington and Area Chamber of Com- 
merce 

Kensington Area Tourist Association 
Summerside Waterfront Development 
Corporation 

Prince County Fishermen’s Association 
Linkletter Farms 


Robert Heaney 


Bill Pendergast 
Wayne Carew 


Sheldon Barlow 
Mark Linkletter 


Summerside, P.E.|., March 23, 1990, 7:00 P.M. 


Douglas MacFarlane 
Sally Hooff 

Austin Pendergast 
Sandy MacKay 

Earl Smith 

Tony Mayer 

Doug Robertson 
Eldon Shorey 

Gilles Michaud 


_ Charlottetown, P.E.I., March 27, 1990, 2:00 P.M. 


lan MacDonald and 
lan MacQuarrie 
Jim Larkin and 
Grant MacRae 

Roy Ridlington 
Horace Carver 
Gary MacLeod 


P.E.I. Federation of Labor 

East Prince Area Industrial Commission 
Cavendish Farms 

Abegweit Co-operative Association 
Midland Transport 


Institute of Island Studies 


Tourism Industry Association of P.E.|. 


Greater Charlottetown Area Chamber of 


Commerce 

Jim Volmershausen 
and 
Alan Mclver Environment Canada 
Hon. Robert 

Morrissey Minister of Industry for P.E.I. 
Arnold Smith Cavendish Tourist Association 
Charlottetown, P.E.I., March 27, 1990, 7:00 P.M. 
Jean Klewin 
Ross Brown Canadian Climate Centre 
Dave Mudry Environment Canada, Ice Branch 
Kip Smith 
Captain Donald 

Graham Marine Atlantic Ferry Captain 


Derek Muggeridge Technical Expert to the Panel 


Charlottetown, P.E.I., March 28, 1990, 2:00 P.M. 


Murray Ryder 
Tom Klewin 
Gordon Ching and 


Marine Atlantic 


Peter Volmont Atlantic Provinces Transportation Com- 
mission 

Jeremy Stiles 
Gretha Turner and 
Chuck Hickey Canadian Manufacturers Association — 


P.E.|. Division. 


Jim Stanley Cumberland Development Authority 
Roger Perry P.E.|. Roadbuilders Association 
Keith Storey Technical Expert to the Panel 


Charlottetown, P.E.I., March 28, 1990, 7:00 P.M. 


James MacNutt 
John Jamieson 
Ronald Edwards and 
Gordon Fader 

Mary McGeoghegan 
Mike Dadswell 


P.E.|. Fishermen’s Association 
Energy, Mines and Resources Canada 


Technical Expert to the Panel 


Charlottetown, P.E.I., March 29, 1990, 9:00 A.M. 


Bruce Daniel Construction Association of N.B. 

Don Cudmore P.E.!. Restaurant and Food Services 
Association 

Wally MacDonald _—_ Association of Professional Engineers of 
oll oa 

Francis Reid Construction Association of P.E.I. 

Dan Jenkins 

Phil Byer Technical Expert to the Panel 


Charlottetown, P.E.I., March 29, 1990, 2:00 P.M. 


Mary Boyd, 
Father Joe Brazeau 
and Lea Michaud 
Morley Pinsent 
David Weale 
Sharon Labchuk 
Teresa Doyle 
John Eldon Green 
Fred Driscoll, 

Ivan Dowling, 
Allan MacDonald, 
and Joseph Revell 
John M. Mulligan 


Social Action Commission 


Charlottetown, P.E.I., March 29, 1990, 7:00 P.M. 
Earl Arsenault P.E.|. Real Estate Association 
Maurice B. Lodge 
R.W. Harmer 
W.R. Brennan 
Armand Couture 
Thomas Kierans 


Bechtel Canada 


Lavalin Inc. 
Technical Expert to the Panel 


Charlottetown, P.E.I., March 30, 1990, 9:00 A.M. 


Phil Byer Technical Expert to the Panel 
Mike Dadswell + ps 
Derek Muggeridge ‘ rs 


Charlottetown, P.E.I., March 30, 1990, 2:00 P.M. 


Alan Holman Islanders for a Better Tomorrow 
Frank Storey 
Philip Brown and 


Leo Cheverie 


Harold Dolan P.E.|. Council of Labour 
Art Howard and 
Dale Elliot Atlantic Provinces Trucking Association 


Vernon Campbell 
Stuart Affleck and 
Gerry Fougere 
Peter Van 
Nieuwenhuyzen 


P.E.I. Potato Processing Council 
P.E.I. Potato Marketing Commission 


P.E.I. Potato Producers Association 
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Charlottetown, P.E.I., March 30, 1990, 7:00 P.M. 


Anthony Miller 
Donald Stewart 
Katherine Dewar 
Vaughn Davies 


Friends of the Island 


United Brotherhood of Carpenters and 
Joiners of America 
Nancy Murphy 
Lawson Drake, 
Barbara 
MacDonald, and 
Diane Griffin 
Daniel Schulman 
Kevin Arsenault 
Blaise MacDonald 


Island Nature Trust 


Transportation and Communication 
International Union 


Robert Heaney Heaney Farms 
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ISSUES BEYOND THE PANEL’S MANDATE 


Throughout the process, participants brought to the attention 
of the Panel an issue which was beyond its mandate. The 
Panel felt it important to include this in the report. Although 
this information did not figure in the Panel decision, it may be 
of use to similar project initiatives. 


Finances 


The Government of Canada has a constitutional obligation to 
provide a continuous link between Prince Edward Island and 
the mainland. This is currently fulfilled by the Marine Atlantic 
Ferry between Borden and Cape Tormentine. The federal 
government proposed support for an alternative in the form of 
a fixed crossing, provided the alternative required no more 
financial assistance than the present ferry service subsidy. The 
intent was to reduce costs to the Government, and ultimately 
to the taxpayer, by means of a new system undertaken by the 
private sector. All financial risks would be the responsibility of 
the developer. 


Although this formula sounds foolproof, many participants 
were concerned about the ‘‘real costs’’ of the project to the 
people of Prince Edward Island, the Provincial Government 
and indeed the Canadian taxpayer. Citizens indicated that the 


following costs should have been considered part of the real 
costs of a fixed crossing: 


—compensation to agriculture, 
—compensation to Marine Atlantic workers, 


—community development programs for those affected by 
the loss of Marine Atlantic, 


—road infrastructure, 
— increased stress on provincial services, 


—costs for reparation in the event of an environmental 
mishap (e.g. spill), 


—cost of alternative service should the fixed crossing be out 
of service, 


—long- and short-term compensation for losses to the 
fisheries. 


The Panel was also told that the tunnel option would involve 
lower costs related to compensation and might represent a 
saving to the Canadian taxpayer. 
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